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REPORT  SUPPLEMENT 


As  this  report  was  being  finalized,  an  event  occurred  in  the 
Blackfoot  River  drainage  which  may  alter  some  of  the  baseline  informa- 
tion given  in  this  report. 

On  or  about  June  19,  1975,  a severe  rainstorm  added  moisture  to 
an  already  melting  snowpack.  The  resulting  heavy  runoff,  plus  failure 
of  the  bypass  facilities  around  the  Mike  Horse  tailings  dam  filled  the 
area  behind  the  dam,  overtopped  and  breached  the  structure.  This  se- 
quence of  events  released  approximately  100,000  tons  of  gray-colored, 
pyritic  mine  tailings  deposits  into  the  Blackfoot  River. 

The  severity  of  the  storm  and  high  water  conditions  which  washed  out 
the  access  road  greatly  hampered  repair  efforts.  Temporary  repairs 
completed  9 days  later  allowed  most  of  the  water  flowing  through  the 
tailings  to  be  diverted  around  the  tailings  pond.  However,  seepage  of 
water  through  the  pond  area  continued  to  carry  lesser  amounts  of  tailings 
downstream  22  days  after  the  dam  failed.  The  Anaconda  Company  sub- 
stantially rehabilitated  the  dam  and  installed  new  bypass  structures  in 
the  fall  of  1975  to  prevent  similar  occurrences  in  the  future.  A new 
pond  will  be  formed  behind  the  repaired  dam. 

It  is  unknown  how  far  downstream  the  tailings  were  carried,  but 
for  several  days  the  gray-colored  water  was  apparent  at  the  mouth  of 
Landers  Fork,  15  miles  downstream.  High,  muddy  waters  of  Landers  Fork 
obscured  the  dark  gray  color  of  the  Blackfoot  below  their  confluence  to 
a point  not  noticeably  different  from  the  normal  runoff  conditions  in 
the  river.  It  is  suspected  the  tailings  were  carried  many  more  miles 
downstream  in  a more  diluted  form. 

Cutthroat  trout  populations  in  the  tailings  pond  and  in  the  300 
feet  of  Beartrap  Creek  below  the  tailings  dam  were  destroyed  by  the 
floodwaters.  Also,  the  water  quality,  bottom  fauna,  fisheries  and  other 
data  given  in  this  report  may  have  undergone  changes  due  to  mine  tailings 
deposition  in  the  stream  channel.  These  changes  will  have  occurred  only 
in  the  main  Blackfoot  River  and  not  in  its  tributaries.  Biological  and 
water  quality  sampling  were  conducted  during  the  period  by  the  Depart- 
ments of  Fish  and  Game  and  Health  and  Environmental  Sciences  and  U.  S. 
Forest  Service.  A summary  report  of  the  events  and  findings  will  be 
prepared  by  the  Department  of  Fish  and  Game. 

A possible  result  of  the  tailings  pollution  may  be  depression  of 
aquatic  biota  further  downstream  than  is  presently  occurring.  This  will 
not  be  known  until  further  biological  sampling  is  done  on  the  river.  If 
it  is  found  that  water  quality  and  biological  conditions  are  changed  from 
that  described  in  this  report,  further  data  will  have  to  be  collected  to 
establish  a new  baseline  of  information  to  use  in  the  event  a mining 
operation  begins  in  the  Heddleston  District. 

Four  fish  ponds  were  constructed  in  the  stretch  of  river  between 
Anaconda  Creek  and  Pass  Creek  during  dam  reconstruction.  These  ponds 
will  improve  the  poor  habitat  conditions  existing  prior  to  dam  failure, 
but  only  time  will  tell  whether  a fishery  will  develop  in  them. 
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ABSTRACT 


This  report  is  a compilation  of  chemical  and  biological  data 
collected  in  anticipation  of  an  open  pit  copper  mining  venture  by  the 
Anaconda  Company  in  the  headwaters  of  the  Blackfoot  River  near  Lincoln, 
Montana.  Data  are  presented  on  stream  water  quality  from  1968  through 
1973,  both  laboratory  and  field  analyses;  streamflow;  suspended  sedi- 
ment (turbidity);  bottom  fauna  identified  to  lowest  possible  taxa;  fish 
species  present,  their  distribution  and  relative  abundance,  plus  fish 
population  estimates  in  selected  stream  sections;  diurnal  variations 
of  dissolved  oxygen;  biological  oxygen  demand  and  col i form  bacteria; 
continuous  streamflow  and  temperature  data  and  field  and  laboratory  water 
quality  data  collected  by  the  U.  S.  Geological  Survey  at  two  stations 
under  contractual  agreement  with  the  Department  of  Fish  and  Game. 

Information  is  presented  on  heavy  metals  concentrations  in  game 
fish  and  streambed  sediments.  Fish  tagging  and  return  data  and  data 
from  spawning  areas  are  also  given. 

General  data  on  wildlife  distribution,  location  and  use  of  elk 
calving  areas  and  winter  ranges  are  presented.  Elk  migration  patterns 
based  on  radio  telemetry  of  three  cow  elk  are  given. 

Water  quality  was  generally  good  in  the  Blackfoot  River  and  its 
tributaries.  Degraded  water  quality  existed  in  the  extreme  headwaters 
of  the  Blackfoot  River  due  to  acid  mine  drainage  from  the  abandoned 
Mike  Horse  Mine  and  other  tunnels.  This  lower  water  quality  was  re- 
flected in  bottom  fauna  populations  which  were  poor  in  affected  areas 
but  good  in  areas  unaffected  by  mine  drainage.  Diversity  indices  were 
calculated  from  bottom  fauna  data. 

Principal  fish  species  found  in  the  study  area  were  cutthroat  trout, 
brook  trout,  brown  trout  and  mountain  whitefish.  A total  of  10  fish 
species  was  collected  in  the  area.  These  included  six  salmonids,  two 
suckers,  one  dace  and  one  sculpin.  Trout  were  found  in  all  waters  sampled 
except  those  with  acid  mine  drainage  in  the  Mike  Horse  Mine  area.  Inter- 
mittent fish  populations  were  present  in  those  streams  which  annually 
dry  up  due  to  natural  lowering  of  the  water  table.  Cutthroat  and  brook 
trout  predominated  in  the  Blackfoot  River  above  Landers  Fork,  whereas 
brown  trout  predominated  below.  Mountain  whitefish  were  present  in  most 
areas,  but  most  were  found  in  the  Blackfoot  River  downstream  from  Poorman 
Creek. 

Wildlife  in  the  study  area  included  elk,  mule  deer,  white-tailed 
deer,  moose,  black  and  grizzly  bears,  mountain  lions,  bobcats,  beavers 
and  three  species  of  mountain  grouse.  There  have  been  unconfirmed  reports 
of  bighorn  sheep  in  the  area.  Bald  and  golden  eagles  were  also  present, 
as  were  several  species  of  waterfowl  and  furbearers. 

Proposed  mining  facilities  have  the  potential  for  causing  water 
quality  problems  in  the  Blackfoot  River  and  some  of  its  tributaries. 
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A tailings  pond  is  proposed  to  cover  a portion  of  an  elk  calving  area. 
Fisheries  and  wildlife  habitat  would  be  eliminated  by  the  proposed  open 
pit  mine  and  other  facilities.  The  increased  human  population  in  the 
small  upper  Blackfoot  valley  may  have  an  additional  adverse  impact  on 
fisheries  and  wildlife  areas.  Subdivisions  along  the  Blackfoot  River 
pose  potential  problems  in  maintaining  the  natural  stream  course  due  to 
channel  and/or  streambank  modifications  for  flood  protection. 

Recommendations  are  given  to  prevent  or  mitigate  damage  to  wildlife 
habitat  with  development. 

An  appendix  to  the  report  contains  original  basic  data  collected 
during  the  study. 


RECOMMENDATIONS 

1.  The  Anaconda  Company  or  any  other  developer  of  the  Heddleston  prop- 

erties should  inform  the  Department  of  Fish  and  Game  at  the  earliest 
stages  of  mining  development  so  that  environmental  impacts  can  be 
determined  before  development  plans  proceed  too  far  for  reversal. 

2.  The  mining  developer  should  work  closely  with  all  federal,  state 

and  county  agencies  and  local  governing  bodies  to  develop  the  mining 
complex  with  the  least  possible  impact  to  the  land,  its  wildlife  and 
the  social  structure  of  the  Lincoln  valley. 

3.  Development  of  the  mining  complex  will  create  the  potential  for 

serious  sediment  pollution  problems  as  a result  of  road  construction, 
removal  of  overburden,  and  ore  excavation.  Adequate  measures  to 
control  stream  sedimentation  from  any  source  should  be  undertaken 
by  the  mining  developer.  This  is  also  true  for  any  discharge  of 
toxic  metals  which  might  occur. 

4.  A less  damaging  tailings  pond  site  or,  preferably,  other  waste  dis- 

posal methods  should  be  found.  Hardscrabble  Basin  and  Alice  Creek 
should  not  be  used  for  these  purposes.  Alternative  and  comparable 
tailings  pond  sites  were  not  located  in  the  area. 

5.  The  proposed  clarification  pond  is  in  a poor  location  from  an  environ- 

mental standpoint.  Not  only  would  the  Blackfoot  River  have  to  be 
channelized  for  its  construction,  but  the  pond's  location  in  the 
river  floodplain  has  the  potential  for  flood  washout  and  spillage 
of  metal  deposits  which  would  be  intercepted  from  runoff  from  the 
stockpiles  and  mine  area  and  transported  to  the  pond.  An  alterna- 
tive to  pond  use  or  a new  location  for  the  pond  should  be  investigated. 

6.  Mining  properties  in  the  Alice  Creek  drainage  not  actually  needed 

for  mining  purposes  should  be  relinquished  to  the  Department  of  Fish 
and  Game  for  wildlife  management  in  accordance  with  conditions  agreed 
to  in  the  March  16,  1970  letter  from  the  Anaconda  Company  to  the 
Director,  Montana  Fish  and  Game  Department. 
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7. 

Follow-up  water  quality  and  biological  monitoring  should  be  initiated 
if  extensive  mining  development  should  occur  in  the  Mike  Horse  area. 
The  cost  of  this  program  should  be  a responsibility  of  the  mining 
developer. 

8. 

Loss  of  elk  calving  range  or  other  wildlife  lands  due  to  mining 
development,  although  irreplaceable,  should  be  compensated  for  by 
acquisition  of  other  wildlife  lands,  such  as  private  land  for  winter 
big  game  range.  This  expense  should  be  the  responsibility  of  the 
mining  developer. 

* 

9. 

Subdivision  development  in  the  Lincoln  area  poses  a potential  threat 
to  the  natural  meandering  course  of  the  Blackfoot  River  by  requiring 
streambank  stabilization.  Present  and  future  planners  should  strongly 
consider  the  effect  of  river  alteration  on  the  stability  of  the  river 
system  and  locate  subdivisions  away  from  riverbanks  or  other  flood- 
prone  areas. 

10. 

The  private  lands  shown  as  critical  winter  range  in  Figure  24  should 
be  acquired  if  they  become  available  from  landowners  willing  to  sell. 

11 . 

The  feasibility  of  limiting  motor  vehicle  access  to  the  Spencer  Bar 
calving  area  in  May  and  June  should  be  investigated. 

12. 

Streamflow  reservations  in  the  project  area  should  be  submitted  to 
the  Department  of  Natural  Resources  under  the  1973  Montana  Water  Use 
Act  so  that  flows  necessary  to  adequately  sustain  fish  and  wildlife 
can  be  obtained  prior  to  mining  development. 

1. 

ADDITIONAL  STUDIES  NEEDED 

Very  little  data  were  obtained  on  the  Dolly  Varden.  Its  status  is 
practically  unknown  and  more  data  should  be  gathered  on  its  status, 
distribution  and  migratory  habits. 

2. 

Electrofishing  indicated  that  mountain  whitefish  move  within  the  river 
system  on  fall  spawning  migrations.  More  data  should  be  gathered 
on  the  status  and  migratory  habits  of  this  species. 

3. 

More  data  on  spawning  success,  locations  of  spawning  areas  and  the 
degree  of  spawning  movement  of  resident  cutthroat,  brook  and  brown 
trout  would  increase  the  knowledge  of  these  fisheries  and  should  be 
obtained. 

4. 

■¥ 

Additional  data  should  be  collected  on  fish  populations  in  sections 
of  the  Blackfoot  River  and  tributaries  not  sampled  during  this  study 
to  increase  this  knowledge  for  future  planning  purposes  in  the  Black- 
foot drainage. 

5. 

The  analysis  of  stream  sediments  for  metal  concentrations  may  shed  new 
light  on  the  origin  of  these  metals  and  their  effects  on  fish  and 
wildlife.  Additional  sediment  data  should  be  obtained  from  the  study 
area. 
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6.  The  three  radioed  elk  studied  during  the  period  furnished  good  data 

on  the  migratory  habits  of  elk  which  utilize  the  Scapegoat  Wilderness. 
However,  more  elk  should  be  banded  with  radio  transmitters  on  both 
their  winter  and  spring  ranges  to  gain  more  complete  data  on  these 
animals.  The  amount  of  information  gained  from  radio  telemetry  is 
many  times  greater  than  that  obtained  from  other  marking  methods  and 
is  well  worth  the  additional  expense  of  aerial  tracking. 

7.  A study  should  be  initiated  to  determine  if  there  is  competition  for 

food  between  elk  and  domestic  cattle  and  sheep  utilizing  the  Spencer 
Bar  area  in  the  spring. 

8.  The  effect  of  the  high  groundwater  table  and  individual  sewage  dis- 

posal systems  in  the  Lincoln  area  on  Blackfoot  River  water  quality 
is  unknown.  Data  should  be  gathered  on  this  potential  problem. 

9.  A detailed  chemical /biological  study  should  be  done  on  those  portions 

of  the  Blackfoot  River  and  tributaries  affected  by  mine  drainage  to 
determine  existing  problem  areas,  what  factors  are  depressing  aquatic 
life,  where  the  recovery  zones  are,  and  what  causes  the  recovery. 

Such  a study  should  include  effects  of  mine  drainage  on  water- 
oriented  wildlife  such  as  beavers,  muskrats,  mink,  mice  and  shrews. 


INTRODUCTION 

This  is  the  final  report  on  the  Upper  Blackfoot  River  Study.  A 
progress  report  was  prepared  by  Dale  (1971)  under  contractual  agreement 
with  the  Department  of  Fish  and  Game.  It  included  water  quality  data 
collected  from  February  1968  to  March  1970.  After  issuance  of  the  first 
report,  a position  of  Environmental  Planning  Ecologist  was  established  to 
continue  gathering  water  quality  data  and  expand  the  project  to  include 
biological  data  as  well.  This  position  was  established  in  December  1970 
under  a project  entitled  "Heddleston  Mining  Development  Project."  The 
project  title  was  later  changed  to  "Upper  Blackfoot  River  Study."  Infor- 
mation contained  in  this  second  and  final  report  includes  all  water 
quality  and  biological  data  obtained  from  February  1968  through  August 
1973. 


At  the  time  this  study  was  begun  in  1968,  the  Anaconda  Company  was 
actively  considering  development  of  an  open  pit  copper  and  molybdenum 
mine  in  the  Heddleston  mining  district.  The  district  lies  near  the  con- 
tinental divide  in  the  headwaters  of  the  Blackfoot  River  near  Lincoln, 
Montana.  It  was  thus  imperative  that  chemical  and  biological  data  be 
collected  before  development  began  to  establish  a "baseline"  of  existing 
ecological  conditions.  Mining  on  a commercial  scale  has  not  begun  at 
this  time,  however,  and  it  is  unknown  if  or  when  development  will  occur. 

The  Blackfoot  River  drainage  is  an  important  hunting,  fishing  and 
recreational  area.  High  water  quality  and  other  environmental  standards 
must  be  maintained  to  perpetuate  this  use.  State  and  federal  regulations 
govern  the  maintenance  of  environmental  quality,  and  adequate  data  are 
necessary  to  aid  in  development  and  enforcement  of  suitable  standards. 
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DESCRIPTION  OF  THE  STUDY  AREA 


The  Blackfoot  River  flows  122  miles  in  a westerly  direction  from  its 
source  near  the  continental  divide  to  its  confluence  with  the  Clark  Fork 
River  at  Bonner,  a small  lumber  industry  town  7 miles  east  of  Missoula, 
Montana  (Figure  1).  Principal  tributary  streams  in  downstream  order  are: 
Alice  Creek,  Landers  Fork,  Nevada  Creek,  North  Fork,  Monture  Creek  and 
Clearwater  River.  The  source  of  the  Blackfoot  River  is  the  confluence 
of  Anaconda  and  Beartrap  Creeks  within  the  proposed  mining  area. 

Mining  in  the  upper  Blackfoot  valley  began  about  1865.  Between  1865 
and  1871,  about  $7  million  in  high  grade  placer  gold  was  taken  from  the 
gravels  of  Lincoln  Gulch,  2 miles  west  of  Lincoln.  Mining  activity  at 
the  source  of  the  Blackfoot  River  dates  from  1889  when  William  Heddleston 
and  George  Padbury  discovered  the  Calliope  lode.  They  built  an  arrastra 
on  Pass  Creek  and  recovered  about  $11,000  in  gold  from  the  Calliope  mine. 
Access  to  the  Heddleston  mining  district  was  then  limited  to  foot  or 
horseback.  Prospecting  in  later  years  produced  very  little  gold,  but 
some  amounts  of  lead  and  other  ores.  Recovery  of  these  metals  required 
smelting,  and  the  Mike  Horse  mill  was  eventually  constructed  on  Mike  Horse 
Creek  in  1919.  During  the  1 920 ' s , as  access  and  transportation  improved, 
additional  quantities  of  lead,  silver  and  gold,  and  small  but  appreciable 
amounts  of  copper  were  mined  and  shipped  to  other  smelting  facilities. 
Mining  continued  intermittently  through  World  War  II,  especially  at  the 
Mike  Horse  Mine.  Operations  at  the  Mike  Horse  ceased  about  1953.  In 
recent  years  the  Anaconda  Company  has  discovered  a porphyry  copper  deposit 
in  an  area  north  of  the  Mike  Horse  Mine.  There  are  several  abandoned 
mineral  prospects  in  the  area,  but  there  are  no  actively  producing  or 
developing  mines  (Pardee  and  Schrader  1933  and  Mudge,  et  al.  1971).  Core 
drilling  and  tunnel  exploration  by  the  Anaconda  Company  have  recently 
occurred  in  the  Mike  Horse  area.  Several  small  prospectors  are  also 
active  nearby. 

Topography  and  geology  of  the  Blackfoot  valley  near  Lincoln  were 
influenced  by  glacial  activity.  Glacial  ice  invaded  the  valley  from  the 
north  at  least  twice.  During  the  first  advance  ice  moved  down  the  broad 
valley  north  of  Lincoln  and  was  joined  by  ice  from  Landers  Fork  and  Alice 
Creek  which  was  moving  down  the  Blackfoot  valley.  The  main  ice  mass  of 
the  second  advance  moved  down  Copper  Creek  and  Landers  Fork,  overflowed 
the  east  side  of  the  Landers  Fork  valley  in  T 15N,  R 7W,  Section  18,  con- 
tinued southeastward  and  blocked  the  Alice  Creek  valley,  forcing  Alice 
Creek  to  cut  a canyon  in  the  rock  on  the  east  side  of  the  valley.  A 
unique  area  locally  known  as  Spencer  Bar  in  Hardscrabble  Basin  was  formed 
by  this  glacial  activity  (Figure  2).  (From  Alden  1953  and  Coffin  and 
Wilke  1971.  More  detailed  geological  information  is  available  in  these 
references. ) 

Population  of  the  Blackfoot  valley  is  about  2,200  people.  Agriculture 
and  timber  are  the  main  industries.  Most  of  the  land  adjacent  to  the  river 
is  private,  mixed  with  some  state  and  BLM  land.  There  is  very  little 
national  forest  land  adjacent  to  the  river,  but  a good  share  of  the 
mountainous  terrain  is  on  national  forest  land.  Most  surface  water  which 
makes  up  the  Blackfoot  River  originates  from  tributaries  which  arise  on  and 
flow  through  national  forest  land. 
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Figure  2.  Limits  of  glacial  activity  and  direction  of  ice  flow  in 

Landers  Fork  and  Alice  Creek  valleys.  Shaded  area  is  Spencer 
Bar  (from  Coffin  and  Wilke  1971). 
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Spencer  Bar  in  Hardscrabble  Basin  was  formed  during  the  second 
glacial  advance  which  spilled  over  from  Landers  Fork  drainage 
(background).  October  29,  1974. 


The  Blackfoot  River  is,  for  alt  practical  purposes,  "free-flowing" 
from  source  to  mouth.  There  is  a small  diversion  dam  at  the  mouth  of  the 
stream  which  serves  a wood  products  mill  at  Bonner.  There  is  a small 
irrigation  reservoir  on  Nevada  Creek,  a southern  tributary.  The  Clear- 
water River  flows  through  a series  of  natural  lakes  on  its  course  down 
the  valley.  Waters  of  Landers  Fork,  North  Fork  and  Monture  Creek  originate 
in  wilderness  or  roadless  areas.  Logging  activities  are  prevalent  on  both 
private  and  public  lands  in  nearly  every  major  subdrainage  where  this 
activity  is  allowed. 

Hunting,  fishing  and  other  forms  of  recreation  are  important  in  the 
Blackfoot  drainage.  The  Blackfoot  River  contains  wild  populations  of 
rainbow,  cutthroat,  brook  and  brown  trout,  Dolly  Varden  and  mountain  white- 
fish.  Elk,  mule  deer,  white-tailed  deer  and  black  and  grizzly  bears 
inhabit  the  drainage,  as  do  three  species  of  mountain  grouse  (blue, 
Franklin's  and  ruffed). 

A principal  state  highway  (Route  200)  runs  the  length  of  the  Black- 
foot drainage,  providing  access  to  recreation  areas  as  well  as  a main 
transportation  route  for  local  and  commercial  vehicles  between  Missoula 
and  Great  Falls,  two  of  the  larger  cities  in  the  state. 
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There  is  currently  a USGS  (U.  S.  Geological  Survey)  gaging  station 
near  Bonner.  Streamflow  records  at  several  discontinued  stations  are  also 
available  in  USGS  surface  water  records. 

The  basin  has  a drainage  area  of  2,290  square  miles  above  the  USGS 
gaging  station  5.6  miles  upstream  from  Bonner.  The  total  drainage  area 
is  about  2,320  square  miles. 

Very  little  water  is  appropriated  from  the  Blackfoot  River  at  the 
present  time.  Water  withdrawn  from  the  stream  is  primarily  used  for 
private  irrigation  of  pastures  and  haylands.  An  irrigation  ditch  about 
1/8  mile  below  the  mouth  of  Landers  Fork  diverts  a significant  amount  of 
flow  from  the  river  during  extreme  low  flow  periods. 

The  proposed  location  of  mining  facilities  determined  the  location 
of  the  sampling  stations.  The  elevation  of  sampling  stations  ranged  from 
3,400  feet  at  Rainbow  Bend  to  5,050  feet  at  Pop's  Place  (Weizel  and 
Newell  1970).  Location  of  proposed  mining  facilities  and  a description 
of  how  the  complex  would  operate  are  described  by  Coffin  and  Wilke  (1971) 
from  a report  by  the  Montana  Water  Resources  Board  (1970).  Figure  3 shows 
the  location  of  these  facilities  as  was  known  by  those  authors  in  1971. 

Previous  studies  related  to  impact  of  mining  development  in  the 
Lincoln  area  have  been  done  by  Coffin  and  Wilke  (1971)  and  Williams  (1970). 


HISTORY  AND  METHODS!/ 


Water  Quality 

A water  quality  sampling  program  was  begun  by  the  Department  of  Fish 
and  Game  and  University  of  Montana  in  February  1968,  and  was  continued 
until  March  1970.  Five  stations  on  the  main  Blackfoot  River  were  sampled 
monthly,  and  tributary  streams  were  sampled  every  3 months  for  a total 
of  12-15  samples  each  month.  Sampling  at  the  Pop's  Place  station  was 
discontinued  in  September  1968  when  sampling  there  was  assumed  by  the 
USGS  under  contract  with  the  Department  of  Fish  and  Game.  The  USGS 
called  this  station  "Blackfoot  River  near  Lincoln,  Montana." 

Tributary  sampling  was  discontinued  in  March  1970.  Only  the  five  main 
Blackfoot  River  stations  continued  to  be  sampled.  These  were:  (1)  Rain- 

bow Bend,  (2)  Blackfoot  Canyon  camp  (3.5  miles  above  Arrastra  Creek), 

(3)  Dalton,  (4)  Hogum  and  (5)  Flesher.  Field  testing  at  all  stations  was 
also  discontinued  at  this  time.  This  schedule  was  maintained  with  few 
changes  until  February  1971  when  sampling  of  Poorman  Creek  and  Alice  Creek 
again  began.  The  Rainbow  Bend  station  was  discontinued  at  this  time. 

Willow  Creek  (Flesher),  and  Hardscrabble  Creek  were  added  in  October  1971 
since  they  had  never  been  sampled  before. 


]_/  Specific  methods  for  each  sampling  program  described  here  can 
be  found  in  the  Appendices. 
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Figure  3.  Location  of  proposed  mining  developments 


Analysis  for  "dissolved"  as  well  as  "total  recoverable"  heavy  metals 
began  in  September  1971.  This  involved  filtering  and  acidifying  certain 
samples  in  the  field.  This  practice  was  continued  through  the  rest  of  the 
study.  Analysis  for  the  various  forms  of  nitrogen  and  phosphorus  began 
in  March  1972  and  continued  until  October  1972. 

The  USGS  made  periodic  water  quality  and  continuous  temperature  and 
discharge  measurements  at  the  gaging  station  at  Pop's  Place  from  October 
1968  to  September  1970  when  the  station  was  discontinued.  A new  station 
was  established  by  USGS  in  October  1970  downstream  at  the  Hogum  Creek  road 
bridge  and  was  called  "Blackfoot  River  below  Alice  Creek,  near  Lincoln, 
Montana."  This  station  was  operated  until  October  1975.  The  USGS  collected 
continuous  temperature  and  streamflow  data,  daily  and  monthly  water  quality 
data,  and  quarterly  trace  metals  data  at  one  or  the  other  of  these  stLtions 
through  September  1972.  Beginning  with  the  1973  water  year,  quarterly 
analyses  for  trace  metals  were  discontinued.  Continuous  streamflow  and 
temperature  measurements,  and  monthly  water  quality  analyses  were  continued. 
During  the  1974  water  year,  only  continuous  discharge  and  temperature  data 
were  collected. 


USGS  gaging  station  "Blackfoot  River  below  Alice  Creek,  near 
Lincoln"  (Hogum  sample  station)  looking  downstream.  March  14, 
1972. 
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Water  quality  samples  were  collected  daily  by  a USGS  observer  at  one 
or  the  other  of  the  gaging  stations  through  September  1972  when  they  were 
terminated.  These  daily  samples  were  analyzed  for  specific  conductance. 

On  the  basis  of  specific  conductance,  one  to  three  samples  representing 
extremes  in  total  dissolved  solids  were  selected  and  analyzed  for  common 
constituents. 

Data  from  the  two  gaging  stations  are  published  in  USGS  Water  Resources 
Data  for  Montana,  Part  1 - Surface  Water  Records  and  Part  2 - Water  Quality 
Records  for  the  respective  water  years. 

Water  quality  analyses  not  made  by  the  USGS  were  performed  by  the 
State  Department  of  Health  and  Environmental  Sciences  chemistry  laboratory, 
Helena,  Montana  59601. 

BOD  (Biochemical  Oxygen  Demand)  sampling  began  at  Canyon,  Dalton  and 
Hogum  stations  on  the  main  river  in  February  1972.  Samples  were  collected 
by  the  writer  about  every  month  and  analyzed  by  the  USGS  in  Helena. 

Beginning  in  October  1972  the  USGS  themselves  collected  and  analyzed  these 
samples  monthly  at  the  above  three  stations  plus  one  additional  station 
between  Landers  Fork  and  Lincoln  (below  7-Up  Pete  Creek).  Collections 
for  col i form  (total  and  fecal)  determinations  were  also  begun  at  these 
four  stations  by  the  USGS  in  October  1972. 

In  addition  to  irregular  field  determinations  of  DO  (Dissolved  Oxygen), 
diurnal  DO  measurements  were  made  twice,  once  in  September  1971  at  six 
stations,  and  once  in  June  1972  at  three  stations.  DO  was  determined  and 
water  temperatures  were  recorded  every  4 hours  for  a 24-hour  period  at 
each  station. 

Intragravel  DO  was  measured  in  brown  and  brook  trout  spawning  redds 
in  November  1972.  Standpipes  similar  to  those  described  by  Terhune  (1958) 
were  placed  in  the  spawning  gravels  at  one  location  in  the  Blackfoot 
River  below  Poorman  Creek  and  at  the  mouth  of  Alice  Creek.  Water  velocities, 
stream  discharge,  surface  water  temperature  and  DO  were  measured,  and  DO 
and  water  temperatures  were  determined  from  water  samples  taken  from 
within  the  standpipes.  The  approximate  number  of  spawning  redds  was  re- 
corded in  1972  and  1973  in  the  Blackfoot  River  below  Poorman  Creek,  and 
in  1972  in  the  Bartlett  section  on  Alice  Creek.  Brown  and  brook  trout 
were  observed  actively  spawning  over  several  of  the  redds  in  both  places. 

Measurements  of  turbidity  were  begun  on  a more  regular  basis  in  the 
spring  of  1972  and  continued  in  1973.  Sampling  was  intensified  at  the 
main  monitoring  stations  during  the  spring  runoff  period,  and  reduced  at 
other  times  of  the  year  when  the  water  was  cleaner  and  fluctuated  less. 

Sediment  samples  from  approximately  the  upper  2 inches  of  substrate 
in  deposition  zones  of  several  streams  and  the  main  river  were  collected 
in  1973,  stored  in  labeled  cloth  bags  and  analyzed  for  common  heavy  metals 
by  the  Montana  Bureau  of  Mines  and  Geology  laboratory  in  Butte. 

The  Anaconda  Company  conducted  acid  mine  seepage  surveys  in  the 
Heddleston  District  in  1972  and  1973.  Some  of  their  results  are  presented 
in  this  report. 
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Streamflow 


Measurements  of  streamflow  at  locations  other  than  USGS  gaging 
stations  began  in  March  1972.  Porcelain-enameled  iron  staff  gages  were 
installed  with  assistance  from  USGS  personnel  at  five  locations: 

Canyon,  Dalton  and  Flesher  on  the  main  river  and  on  Poorman  and  Alice 
Creeks.  In  addition,  a reference  point  was  established  on  the  Highway 
200  bridge  crossing  Landers  Fork  and  water  height  was  measured  with  a 
steel  tape  and  metal  weight.  The  reference  point  was  later  discontinued 
due  to  channel  instability  at  the  measuring  site.  For  the  same  reason 
there  was  no  suitable  location  to  install  a staff  gage  at  this  site. 

Bottom  Fauna 


Bottom  fauna  collections  were  begun  in  July  1968  at  six  Blackfoot 
River  stations.  Collections  were  also  made  in  April  and  October  1969 
at  most  of  these  same  stations.  These  samples  were  collected  in  riffle 
habitat  with  a 2-foot-wide  Needham  kick  screen  which  sampled  a surface 
area  of  + 4 square  feet.  One  sample  was  collected  at  each  station  per 
sample  period.  A more  intense  sampling  program  began  in  March  1971. 
Quarterly  collections  were  made  in  February,  May  (if  water  levels  per- 
mitted), August  and  October  at  the  following  stations:  Pop's  Place, 

Flesher,  Hogum,  between  Landers  Fork  and  Lincoln,  Dalton,  Canyon  and 
Rainbow  Bend  on  the  main  river,  plus  Alice  Creek  and  Poorman  Creek. 

Periodic  collections  were  also  made  on  Landers  Fork.  A square-foot 
stream  bottom  sampler,  modified  after  Waters  and  Knapp  (1961)  and  having 
38  meshes  per  inch  (.018-inch  mesh  opening),  was  used  for  collection. 

This  mesh  size  probably  retained  more  insects  than  the  U.  S.  Standard 
No.  30  sieve  (.023-inch  mesh  size)  used  to  define  macroinvertebrates 
(APHA,  AWWA , WPCF  1971).  Three  1 -square-foot  samples  were  collected  at 
each  station  in  riffle  habitat.  The  insects  were  preserved  in  glass 
jars  containing  10  percent  formalin.  The  samples  were  sorted  to  order. 
Volumes  and  numbers  of  insects  in  the  samples  were  determined  at  the 
department's  pollution  control  laboratory,  Helena.  The  samples  were  then 
further  sorted,  recounted  and  identified  to  the  lowest  possible  taxonomic 
group  by  a trained  aquatic  insect  taxonomist  working  under  contract  with 
the  Department  of  Fish  and  Game. 

Insect  collections  made  in  1968  and  1969  were  identified  to  the 
lowest  taxonomic  group,  but  unfortunately  the  numbers  of  individuals  in 
each  group  were  not  determined.  Enumeration  by  lowest  taxonomic  group 
began  with  the  March/April  1971  collections.  Additional  collections  were 
made  in  August  and  October  1971,  February,  May,  August  and  October  1972, 
and  May  1973,  but  all  of  them  have  not  been  identified  or  enumerated  below 
their  orders. 

Riffle  areas  were  selected  for  sampling  because  they  are  the  preferred 
type  of  habitat  for  bottom  organisms  and  because  life  on  riffles  is  more 
abundant  than  in  pools.  Riffles  thus  provide  more  information  on  which 
to  base  interpretation  of  conditions.  Hard  surfaces  such  as  rocks  and 
gravel  are  preferred  attachment  surfaces  for  organisms  (Kittrell  1969). 
Also,  it  was  felt  that  riffle  data  alone  would  be  sufficient  to  show 
future  changes  in  the  quality  or  quantity  of  organisms  due  to  pollution. 
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Needham  and  Usinger  (1956)  showed  that  a large  number  of  samples  was 
needed  at  a single  station  to  give  reliable  (95  percent  confidence)  data 
on  estimated  total  wet  weight  and  estimated  total  numbers  of  bottom 
organisms.  However,  they  found  only  two  or  three  samples  per  station  were 
needed  to  give  95  percent  confidence  that  at  least  one  member  of  each  of 
the  commonest  genera  of  bottom  insects  would  be  present.  It  was  therefore 
felt  that  three  1-square-foot  samples  would  be  adequate  to  establish 
insect  diversity  at  the  sample  stations  and  would  also  be  a sample  size 
which  could  be  managed. 

Fi  sh 


Fish  population  estimates  were  made  on  eight  sections  of  the  Black- 
foot  River:  Pop's  Place,  Flesher,  below  Willow  Creek  (Flesher),  Hogum, 

Stemple,  Poorman-Dal ton  and  Canyon.  Population  estimates  in  one  section 
each  of  Alice  Creek  and  Poorman  Creek  were  also  made.  Trout  over  9 inches 
in  total  length  were  marked  with  individually  numbered  white  Floy-T  tags 
to  determine  any  significant  movements.  All  fish  were  captured  with  a 
Fisher-Shocker  (Model  FS-101)  or  Smith-Root  backpack  electrofishing  equip- 
ment. The  Fisher-Shocker  was  floated  downstream  in  a boat  rigged  for 
el ectrofishing. 

Additional  survey  shocking  to  establish  fish  species  composition, 
their  relative  numbers  and  size  was  also  accomplished  on  the  following 
streams:  Beartrap  Creek  - 3 sections;  Pass  Creek  - 2 sections;  Anaconda 
Creek  - 1 section;  Shoue  (Shave)  Gulch  - 1 section;  Cadotte  Creek  - 1 
section;  Willow  Creek  (Flesher)-  3 sections;  Alice  Creek  - 4 additional 
sections;  Hardscrabble  Creek  - 3 sections;  Hogum  Creek  - 1 section;  Copper 
Creek  - 2 sections;  Landers  Fork  - 2 sections. 

Twenty-five  fish  samples  were  collected  in  1972  by  electrofishing 
and  analyzed  for  the  more  common  heavy  metals  by  EPA  (U.  S.  Environmental 
Protection  Agency). 

Wi  1 dl i fe 


Wildlife  data  collection  centered  on  aerial  and  ground  observations 
of  elk  using  the  spring  calving  areas  on  Spencer  Bar,  the  Alice  Creek 
drainage,  portions  of  Landers  Fork,  and  winter  ranges  in  the  upper  Black- 
foot  drainage  and  in  the  Middle  Fork  Dearborn  River  drainage  east  of  the 
continental  divide.  Three  cow  elk  were  captured  on  their  winter  range 
east  of  the  divide  in  April  1973  and  fitted  with  radio  transmitter  collars. 
Their  movements  were  followed  on  the  ground  and  from  aircraft  during  annual 
migrations  to  spring  and  summer  range  and  return  to  winter  range.  Other 
wildlife  observations  were  also  made  in  the  study  area. 


RESULTS 


Water  Quality 


Chemical  Analyses 

Results  of  chemical  analyses  performed  by  the  State  Chemistry  Laboratory 
on  water  samples  from  the  7 main  river  stations  and  29  tributaries  are  given 
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in  Appendix  A (P9-  A-l).  The  location  of  maximum  and  minimum  values  of  these 
chemical  properties  and  constituents  are  given  in  Appendix  B.  Laboratory 
detection  levels  for  the  constituents  are  given  in  Appendix  C.  Results 
of  laboratory  analyses  excluding  those  which  had  values  less  than  the 
analytical  detection  level  are  given  in  Appendix  D. 

Locations  of  the  36  stations  sampled  during  the  study  are  shown  in 
Figure  4.  Numbers  correspond  to  the  station  locations  given  in  Appendix  E. 
The  system  used  to  describe  station  locations  is  based  on  the  system  of 
land  subdivision  used  by  the  Bureau  of  Land  Management  and  is  shown  in 
Figure  5. 

Average  total  hardness,  total  alkalinity,  bicarbonate  and  calcium 
values  increased  downstream  between  the  Pop's  Place  and  Canyon  stations 
(river  mile  119.4  to  84.7).  However,  values  of  these  constituents  were 
less  at  the  Rainbow  Bend  station  (river  mile  9.7)  than  at  the  Canyon 
station. 

Average  total  residue  increased  between  Pop's  Place  and  Canyon,  but 
these  values  fluctuated  among  the  six  stations  in  the  stream  reach.  Total 
residue  was  also  less  at  Rainbow  Bend  than  at  Canyon. 

The  lower  concentrations  of  hardness,  alkalinity,  residue  and  calcium 
at  Rainbow  Bend  may  be  due  to  the  entry  of  waters  of  East  and  West  Twin 
Creeks  upstream  and  on  the  same  side  of  the  river  as  the  sample  station. 

These  two  streams  had  the  lowest  average  values  of  these  constituents  of 
any  of  the  waters  sampled. 

The  remaining  chemical  constituents  analyzed  for  did  not  show  any 
particular  distribution  pattern  in  the  values  obtained. 

Average  sulfates  decreased  in  a downstream  direction,  but  increased 
again  at  Rainbow  Bend.  Sulfates  were  higher  at  Pop's  Place  (average  41 
mg/1)  than  at  any  other  station  sampled.  This  is  due  to  acid  mine  drainage 
from  the  Mike  Horse  area.  Sulfate  is  commonly  formed  from  the  oxidation 
of  sulfide  minerals  which  are  common  in  the  Mike  Horse  area.  The  sulfur  in 
sulfide  minerals  such  as  pyrite  (FeSo)  of  chalcopyrite  (CuFeS2)  is  oxidized 
to  sulfate  (S04-2)  ions  in  water  (Coffin  and  Wilke  1971).  The  second 
highest  average  sulfate  level  (22  mg/1)  found  was  at  Flesher  station  on 
the  main  river.  This  station  is  4.8  miles  downstream  from  Pop's  Place. 
Average  sulfate  levels  in  tributaries  ranged  from  zero  to  a maximum  of 
11  mg/1  at  Elk  Creek  and  Union  Creek.  Both  streams  flow  through  agri- 
cultural lands.  Other  average  values  were:  Willow  Creek  (Flesher)  7.3 

mg/1;  Hogum  Creek,  8.1  mg/1 ; and  Poorman  Creek,  9.6  mg/1  - all  of  which 
flow  through  old  mining  areas;  and  Spring  Creek,  8.8  mg/1  and  Willow 
Creek,  9.9  mg/1  which  flow  through  agricultural  land. 

The  major  cation  was  calcium  and  the  major  anion  was  bicarbonate  at 
all  36  stations  sampled.  However,  when  sulfate  levels  increased,  such  as 
at  Pop's  Place  and  Flesher,  bicarbonate  levels  were  reduced  accordingly. 

Bicarbonate  alkalinity  ranged  from  6-230  mg/1  at  all  stations.  West 
Twin,  East  Twin,  Sandbar  Creek  and  Pop's  Place  had  the  lowest  bicarbonate 
levels  in  that  order.  Average  bicarbonate  at  main  river  stations  ranged 
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Wells,  springs,  water-sampling  locations  and  stream-gaging  loca- 
tions are  assigned  numbers  based  on  the  system  of  land  subdivision  used 
by  the  U.  S.  Bureau  of  Land  Management.  The  number  consists  of  12 
characters  and  describes  the  location  by  township,  range,  section  and 
position  within  the  section.  The  figure  below  illustrates  the  numbering 
method.  The  first  three  characters  of  the  number  give  the  township,  the 
next  three  characters  the  range.  The  next  two  numbers  give  the  section 
number  within  the  township,  and  the  next  three  letters  describe  the 
location  within  the  quarter  section  (160-acre  tract),  the  quarter-quarter 
section  (40-acre  tract),  and  the  quarter-quarter-quarter  section  (10- 
acre  tract). 

These  subdivisions  of  the  640  acre  section  are  designated  a,  b,  c, 
and  d in  a counterclockwise  direction,  beginning  in  the  northeast  quadrant. 
If  there  is  more  than  one  feature  in  a 10-acre  tract,  consecutive  digits 
beginning  with  2 are  added  to  the  number.  For  example,  if  a water-quality 
sample  were  collected  in  section  21,  T 9N,  R 20W,  it  would  be  numbered 
09N20W21 DAA2.  The  letters  DAA  indicate  that  the  well  is  in  the  NE%  of 
the  NE%  of  the  SE%,  and  the  number  2 following  the  letters  DAA  indicates 
there  is  more  than  one  water-quality  sampling  location  in  this  10-acre 
tract. 


Figure  5.  System  for  specifying  water  quality  station  locations. 
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from  61  at  Pop's  Place  to  187  at  Canyon.  Average  tributary  levels  ranged 
from  20  mg/1  at  West  Twin  Creek  to  215  mg/1  at  Union  Creek.  West  Twin 
Creek  flows  through  boulder  fill,  whereas  Union  Creek  flows  through  an 
alluvial  valley  and  is  used  for  irrigation  of  agricultural  land  (Weisel 
and  Newell  1970).  Union  Creek  does  not  have  a good  sport  fish  popula- 
tion, although  other  factors,  such  as  excessive  turbidity  and  water 
temperature,  may  be  responsible. 


Water  quality  station  on  Blackfoot  River  at  Hogum  Creek  road, 
river  mile  110.7.  March  14,  1972. 


Chloride  and  fluoride  were  found  in  lesser  quantities  than  any  of  the 
other  major  ions.  1/  Average  fluoride  levels  were  almost  always  lower  than 
chloride  levels.  Out  of  36  stations  sampled,  only  Willow  Creek  (Flesher), 
Hardscrabble  Creek,  Black  Diamond  Creek  and  Horsefly  Creek  had  higher 
average  fluoride  than  chloride  levels  (chloride  was  zero  whereas  fluoride 
was  0.10,  0.12,  0.20  and  0.10  mg/1 , respectively).  The  maximum  chloride 
levels  found  were  25  mg/1  at  Rainbow  Bend  and  in  tributaries  11  mg/1  at 
Pass,  Kleinschmidt  and  Union  Creeks.  The  maximum  fluoride  level  found  on 
the  main  river  was  0.50  mg/V  at  Pop's  Place,  and  in  tributaries  0.52  mg/1 
at  Spring  Creek. 


V The  major  ions  are  calcium,  magnesium,  sodium,  potassium,  bicarbonate, 
carbonate,  chloride,  fluoride,  sulfate. 
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The  highest  average  chloride  level  on  the  main  river  was  4.8  mg/1  at 
Rainbow  Bend  and  in  the  tributaries  6.6  mg/1  in  Union  Creek. 

The  highest  average  fluoride  level  found  on  the  main  river  was  0.54 
mg/1  at  Rainbow  Bend,  and  in  the  tributaries  0.27  mg/1  at  East  Twin  Creek. 
Fluoride  bearing  rocks  have  a low  solubility.  The  amount  of  fluorine 
(source  of  fluoride  ions)  in  rocks  is  greater  than  the  amount  of  chlorine; 
however,  when  all  forms  of  both  elements  are  considered,  chlorine  is  much 
more  abundant  in  the  outer  part  of  the  earth  (Hem  1970).  Therefore, 
chloride  would  be  expected  to  occur  in  higher  concentrations  than  fluoride 
in  natural  water. 

Total  alkalinity  values  ranged  from  35-189  mg/1  on  the  main  river  and 
5-226  mg/1  in  tributary  streams.  The  lowest  average  value  was  found  at 
Pop's  Place  (51  mg/1)  on  the  main  river.  Lowest  average  tributary  value 
was  17  mg/1  at  West  Twin  Creek.  Average  alkalinity  values  were  over  100 
mg/1  at  5 of  7 main  river  stations  (Pop's  Place  and  Flesher  were  exceptions). 
In  tributary  streams,  14  of  29  stations  had  average  alkalinity  values  above 
100  mg/1.  The  remaining  15  had  average  values  from  17-98  mg/1. 


Sample  station  on  Blackfoot  River  at  Blackfoot  Canyon  Camp,  river 
mile  84.7.  August  24,  1971. 


Total  residue  (dissolved  solids)  ranged  from  a minimum  of  60  mg/1 
at  Rainbow  Bend  to  a maximum  of  261  mg/1  at  Dalton  on  the  main  river  and 
in  tributary  streams  from  10  mg/1  at  West  Twin  Creek  to  288  mg/1  at 
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Hardscrabble  Creek.  Average  main  river  values  ranged  from  114  mg/1  at 
Flesher  to  210  mg/1  at  7-Up  Pete.  Average  tributary  values  ranged  from 
21  mg/1  at  West  Twin  Creek  to  208  mg/1  at  Union  Creek. 

Total  hardness  ranged  from  60-340  mg/1  at  Pop's  Place  and  Dalton, 
respectively,  on  the  main  river.  Tributary  values  ranged  from  7-310 
mg/1  in  West  Twin  Creek  and  Union  Creek,  respectively.  Average  total 
hardness  was  lowest  on  the  main  river  at  Pop's  Place  (112  mg/1)  and 
highest  at  Dalton  (168  mg/1).  Average  tirbutary  levels  ranged  from  a 
low  of  13  mg/1  at  East  Twin  Creek  to  a high  of  194  mg/1  at  Union  Creek. 
Hardness  of  water  is  due  primarily  to  the  presence  of  the  cations  calcium 
and  magnesium.  Water  hardness  is  important  to  fish  and  aquatic  life 
because  toxic  metals  (copper,  lead,  zinc,  etc.)  are  more  toxic  in  soft 
water  than  in  hard  water.  According  to  two  references,  the  following 
values  are  used  to  classify  water  hardness  (Brown,  et  al . 1970  and  Dufor 
and  Becker  1964) . 

Total  Hardness  (As  mg/1  CaCOs)  Classification 


0 - 60 
61  -120 
121  -180 
More  than  180 


Soft 

Moderately  hard 
Hard 

Very  hard 


Water  in  the  Blackfoot  River  drainage,  therefore,  ranges  from  soft  to  very 
hard. 


Very  little  carbonate  (CO3)  was  found  in  any  of  the  waters  on  a 
regular  basis.  Highest  values  were  12  mg/1  at  Rainbow  Bend  and  24  mg/1 
in  Poorman  Creek.  Carbonates  are  less  soluble  in  water  than  chlorides, 
sulfates  and  nitrates  (McKee  and  Wolf  1963).  They  are  not  detectable  when 
water  has  a pH  of  8.3  or  less. 

Field  pH  levels  determined  with  the  Hach  Model  DR-EL  field  test  kit 
showed  a range  of  values  between  6. 6-8. 7 for  all  waters  sampled.  The 
lowest  values  found  were  at  Pop's  Place  on  the  main  river  (6.9),  and  in 
West  Twin  Creek  (6.6),  East  Twin  Creek  (6.9)  and  Sandbar  Creek  (6.9). 

Pop's  Place  and  Sandbar  Creek  receive  waters  from  mine  shafts  and 
tailings,  which  account  for  the  low  pH.  The  two  low  pH  values  in  East 
and  West  Twin  Creeks  were  not  accounted  for. 

The  next  lowest  pH  was  7.1  at  West  Twin  Creek.  Pass  Creek  and  Willow 
Creek  both  had  pH  7.2  as  low  levels.  Union  Creek  had  a low  level  of  pH 
7.3.  Highest  pH  levels  were  pH  8.7  at  Dalton  on  the  main  river  and  the 
same  in  Poorman  and  Elk  Creeks.  Fourteen  of  30  stations  (6  main  river 
stations  and  24  tributaries)  had  maximum  pH  levels  of  8.6.  Most  natural 
waters  are  buffered  by  CO2  reactions,  and  their  most  effective  buffering 
action  occurs  between  pH  6.0-8. 5.  Unpolluted  surface  water  generally  has 
a pH  between  6. 5-8. 5 (Hem  1970). 

Main  river  levels  of  calcium  ranged  from  a minimum  of  10  mg/1  at 
Pop's  Place  to  a maximum  at  Canyon  of  56  mg/1.  Minimum  tributary  values 
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were  2 mg/1  at  both  East  and  West  Twin  Creeks,  and  the  maximum  was  68 
mg/1  in  Belmont  Creek. 

Magnesium  ranged  from  zero  at  Canyon  to  39  mg/1  at  Hogum  on  the  main 
river,  and  in  tributaries  from  zero  at  East  and  West  Twin  Creeks,  Clear- 
water River  and  Pass  Creek,  to  51  mg/1  in  Union  Creek.  Magnesium  was 
usually  lower  than  calcium. 

Sodium  and  potassium  were  reported  together  in  laboratory  data. 

Sodium  + potassium  values  were  highest  on  the  main  river  at  Canyon  (33  mg/1 ) 
and  lowest  (zero)  at  all  stations  except  7-Up  Pete  (2.2  mg/1).  In  tribu- 
tary streams,  maximum  values  were  22  mg/1  in  Kleinschmidt  and  Elk  Creeks 
and  minimum  values  were  zero  in  23  of  the  29  streams. 


Alice  Creek  sample  station  as  viewed  upstream  from  Highway  200 
bridge.  August  1972. 


Analyses  of  water  samples  for  iron,  arsenic,  zinc,  lead  and  copper  re- 
vealed that  in  a significant  number  of  samples  these  metals  were  not 
detected  (Table  1). 
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Table  1.  Number  and  percentage  of  heavy  metal  analyses  with  reported 
values  less  than  the  analytical  detection  level. 


Total  Recoverable 


Iron 

Arseni c 

Zinc 

Lead 

Copper 

N_  N<d1  _% 

N N<dl  / 

N N<dl  % 

N N <dl  T 

N N<dl  % 

Tributaries 

198 

108 

54 

94 

80 

85 

204 

152 

74 

62 

54 

87 

202 

165 

82 

Main  River 

209 

91 

44 

81 

67 

83 

209 

102 

49 

53 

47 

89 

209 

162 

78 

Combi ned 

407 

199 

49 

175 

147 

84 

413 

254 

62 

115 

101 

88 

411 

327 

80 

N = total  analyses 

N <dl  1 number  of  analyses  with  reported  values  less  than  the  detection  level 
°l  * percent  of  total  analyses  with  reported  values  less  than  the  detection 
1 evel 


Iron  was  detected  more  frequently  than  the  other  metals.  Zinc, 
copper,  arsenic  and  lead  were  the  next  most  frequently  detected  in  that 
order.  Tributary  streams,  as  a whole,  had  fewer  detectable  metals  than 
did  the  main  river.  An  exception  was  in  the  slightly  more  frequent  occur- 
rence of  lead  in  tributary  streams  than  in  the  main  river.  The  occurrence 
of  arsenic  and  lead  were  nearly  the  same  in  the  main  river  and  tributaries, 
probably  because  each  of  these  metals  was  found  infrequently  and  in  very 
small  amounts  at  all  stations  sampled. 

By  excluding  the  metals  analyses  having  reported  values  less  than 
the  detection  level,  a new  range  and  average  value  was  calculated  for 
each  station  (see  Appendix  D - p.  A- 1 8) . The  purpose  is  to  show  that 
heavy  metals  were  not  high  at  these  stations,  even  when  only  those 
samples  where  the  metal  was  detected  are  considered.  These  values  are 
summarized  in  Table  2 for  five  selected  stations  in  the  upper  11  miles 
of  the  river.  The  location  of  these  stations  in  the  proposed  mining  com- 
plex (see  Figures  3 and  4)  makes  them  particularly  suitable  for  showing 
any  changes  in  water  quality. 
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Table  2.  Values  (mg/1)  of  total  recoverable  heavy  metals  which  were  greater  than  the  detection 
level  at  selected  sample  stations. 


B. F.  @ Pop ' s 
PI  ace 
(RM  119.4) 

B.F.  @ 

FI esher 
( RM  114.6) 

Alice  Cr. 

(RM  113.2-0.9) 

Hardscrabbl e 
Cr. 

(RM  112.5-0.5) 

B.F.  0 
Hogum 
(RM  110.7) 

Iron 

(7) -87%!/ 

( 32) -6 7% 

(14) -50% 

(8)-89% 

( 7) -27% 

Range 

.02-. 27 

.01-. 50 

.01-. 90 

.02-. 28 

.08-. 60 

Average 

.12 

.12 

.18 

.11 

.26 

Arsenic 

(3) -15% 

(3) -20% 

(D-12* 

Range 

All  <dl y 

.001 -.002 

.001-. 002  ( 

.002)1/ 

All  <dl 

Average 

.001 

.002 

- 

Zinc 

(8) -100% 

(40) -85% 

(12) -40% 

(4) -44% 

(6) -24% 

Range 

.01-. 44 

.02-. 94 

.01 -.72 

.01-. 04 

.01-. 03 

Average 

.22 

.11 

.11 

.02 

.02 

Lead 

(2) -13% 

(4) -27% 

( 1 ) - 1 2% 

Range 

All  <dl 

.01-. 01 

.01-. 01 

(.01) 

All  <dl 

Average 

.01 

.01 

- 

Copper 

(12) -25% 

(9)-30% 

(5) -56% 

(4)-16% 

Range 

All  <dl 

.01-. 18 

.01 -.06 

.01-. 02 

.02-. 06 

Average 

.03 

.02 

.01 

.04 

1/  Number 

and 

percent  of  total  analyses  showing  detectable  levels 

of  the  constituent. 

2/  <dl  - ' 

less 

than  detection 

level . 

3/  Number 

in  parentheses  indicates  only  one 

sample  value  obtained. 

The  highest  iron  value  detected  was  .90  mg/1  in  Alice  Creek.  How- 
ever, this  was  an  extreme  value  as  shown  by  the  average  of  .18  mg/1. 
Arsenic,  when  detected,  was  present  in  very  small  amounts.  A maximum 
of  .002  mg/1  occurred  at  Flesher,  Alice  Creek  and  Hardscrabble  Creek. 

The  highest  zinc  value  (.94  mg/1)  was  at  the  Flesher  station  on  the  main 
river.  Again,  the  average  of  .11  mg/1  shows  this  was  an  extreme  value. 
The  most  lead  detected  was  .01  mg/1  at  Flesher,  Alice  Creek  and  Hard- 
scrabble Creek.  The  maximum  copper  value  found  was  .18  mg/1  at  Flesher; 
however,  the  average  of  this  station  was  .03  mg/1. 

The  maximum  values  and  the  highest  average  values  of  the  above 
metals  reported  at  all  36  stations  in  the  study  area  are  given  in 
Table  3. 


Table  3.  Maximum  values  and  highest  average  values  of  metals  reported 
at  all  36  stations. 


Total 

Recover- 

able 

Metal 

Maximum 
Value 
(mg/1 ) 

Reported 

At 

Highest 
Average 
Val  uel/ 
(mg/1 ) 

Reported 

At 

Blackfoot  R. 

Iron 
Arseni c 
Zinc 
Lead 

1.5 

.008 

.94 

.01 

Canyon 

Rainbow  Bend 
FI  esher 
Flesher, 
Dalton, 
Canyon 

.24 

( .008)2/ 
.22 
.01 

Rainbow  Bend 
Rainbow  Bend 
Pop's  Place 
Flesher, 
Dalton, 
Canyon 

Copper 

.07 

Dal  ton 

.04 

Hogum, 

Rainbow  Bend 

Tributaries 

Iron 

Arsenic 

Zinc 

Lead 

Copper 

2.5 

.006 

.72 

.02 

.12 

Sandbar  Cr. 
Beaver  Cr. 
Alice  Cr. 
Poorman  Cr. 
E.Twin  Cr. 

(.50)2/ 

(.006)2/ 

.24 

.02 

(.12)2/ 

North  Fork 
Beaver  Cr. 
Landers  Fork 
Poorman  Cr. 
E.Twin  Cr. 

1/  Includes  only  those  stations  having  more  than  one  analysis  performed. 
2/  Numbers  in  parentheses  indicate  this  was  the  only  value  greater  than 
— the  detection  level  at  this  station. 


Figure  6 illustrates  the  distribution  of  average  concentrations  of 
total  recoverable  iron,  zinc  and  copper  at  the  seven  Blackfoot  River  stations 
based  only  on  values  greater  than  the  detection  level.  Arsenic  and  lead 
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River  Mile 

Figure  6.  Average  concentrations  (above  detection  level)  of  total  recoverable  iron,  zinc,  and  copper  at  the  seven 
main  Blackfoot  River  stations. 


are  not  shown  because  they  were  found  in  very  small  quantities,  when 
detected  at  all.  If  it  were  not  for  the  7-Up  Pete  station,  average  iron 
would  be  fairly  level  at  all  stations  from  Hogum  downstream.  The 
average  of  0.4  mg/1  at  7-Up  Pete  is  based  on  only  two  samples  of  .03  and 
.06  mg/1.  Further  sampling  would  probably  change  this  average,  although 
Landers  Fork  may  have  an  influence  on  metals  levels  at  the  station. 

Zinc  was  highest  at  Pop's  Place  and  Flesher,  due  to  mine  drainage 
from  the  Mike  Florse  area.  Zinc  was  higher  than  iron  at  Pop's  Place 
and  almost  the  same  at  Flesher.  Anaconda  Company  water  quality  data 
show  that  more  zinc  than  iron  came  from  the  Mike  Florse  Mine.  This  tunnel 
also  had  the  greatest  flow  into  the  Blackfoot  River,  and  even  though  iron 
levels  from  other  tunnels  are  higher  than  zinc  levels,  there  is  less 
water  volume  and  these  effluents  do  not  always  reach  the  river.  Average 
copper  fluctuated  least  of  all  and  was  highest  at  the  Flogum  station.  No 
copper  was  detected  at  Pop's  Place. 

A bluish-gray  color  was  always  evident  in  the  Blackfoot  River  near 
Pop's  Place,  giving  the  water  a "hazy"  appearance  even  though  the  water 
was  clear.  Willow' Creek  (Flesher)  also  had  this  appearance  below  (but 
not  above)  Sandbar  Creek.  Flogum  Creek  exhibited  this  appearance  to  a 
lesser  degree.  All  these  areas  receive  water  from  abandoned  mines.  This 
condition  may  be  due  to  a colloidal  hydroxide  of  a heavy  metal.  Flem  (1970) 
states  that  "colloidal  ferric  hydroxide  is  commonly  present  in  surface 
water,  and  small  quantities  may  persist  even  in  water  that  appears  clean." 
This  condition  was  not  found  in  other  streams  sampled. 

Biological  Oxygen  Demand  (BOD) 

Five-day  BOD  analyses  were  made  at  four  main  river  stations: 

Hogum  and  7-Up  Pete  above  Lincoln  and  Dalton  and  Canyon  below  Lincoln. 
Results  are  given  in  Appendix  F (p.  A-35).  Oxygen  demand  by  decomposi- 
tion of  organic  matter  is  very  low  at  these  stations.  The  highest  BOD 
value  recorded  was  3.0  mg/1  at  Hogum  on  September  8,  1972.  The  next 
highest  value  was  2.5  mg/1  at  Hogum  and  7-Up  Pete.  In  no  instance  was 
zero  BOD  recorded,  but  in  25  percent  of  the  analyses  values  were  less 
than  1.0  mg/1.  Sixty-one  percent  of  the  values  were  between  1. 0-2.0  mg/1, 
and  14  percent  were  2.0  mg/1  or  greater. 

Col i form  Bacteria 


Total  and  fecal  coliforms  were  determined  at  Hogum,  7-Up  Pete, 

Dalton  and  Canyon  stations  during  water  year  1973  (Appendix  G - p.  A-38). 
Total  coliform  organisms  reached  1700/100  ml  once  at  Hogum  and  1400/100  ml 
once  at  Canyon.  Otherwise  the  greatest  number  found  was  930/100  ml  at 
Canyon.  Out  of  48  monthly  analyses  (12  at  each  station),  75  percent  did 
not  exceed  50/100  ml.  The  remaining  analyses  (excluding  the  three  high 
values  above)  had  coliform  numbers  between  0-440/100  ml.  Nine  percent 
were  between  50-100/100  ml,  7 percent  between  100-200/100  ml,  and  4 percent 
were  over  200/100  ml. 

Fecal  coliforms  were  much  lower  than  total  coliforms.  Fecal  coli- 
forms reached  a high  of  15/100  ml  at  Dalton,  followed  by  the  next  high 
of  14/100  ml  at  Canyon.  Eighty-eight  percent  of  the  analyses  had  less 
than  10  fecal  coliforms  per  100  ml,  and  73  percent  were  less  than  5/100  ml. 
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Montana  Water  Quality  Standards  for  B-Di  waters,  which  include  growth 
and  propagation  of  salmonid  fishes  and  associated  aquatic  life,  require 
generally  that  the  average  number  of  total  col i form  organisms  not  exceed 
1000/100  ml,  and  that  fecal  col i forms  not  exceed  200/100  ml. 

It  is  unknown  whether  these  col i form  numbers  are  due  to  natural  or 
domestic  sources.  There  may  be  some  seepage  which  reaches  the  river  from 
septic  tanks  in  the  Lincoln  area.  However,  from  a col  i form  bacteria 
standpoint,  water  quality  was  very  high  at  these  four  locations. 

Dissolved  Oxygen  (DO) 

Field  analyses  (Appendix  H - pg.  A-41 ) show  minimum  DO  levels  at  30  stations 
(DO  not  analyzed  at  6 stations)  were  7.0  mg/1.  This  minimum  occurred  at 
only  5 of  the  30  stations  (17  percent).  Minimum  DO  was  8.0  mg/1  or  higher 
at  25  of  30  stations  (83  percent),  and  9 mg/1  or  higher  at  14  stations 
(47  percent). 

The  highest  DO  level  recorded  was  14  mg/1  at  Kleinschmidt  Creek,  but 
this  occurred  only  once.  Lowest  DO  levels  were  found  in  Pass  Creek,  where 
the  average  was  8.0  mg/1  (range  7-11  mg/1).  Highest  average  level  found 
was  12  mg/1  in  East  Twin  Creek  (range  11-13).  three  percent  of  the  stations 
averaged  7 mg/1,  3 percent  8 mg/1,  7 percent  9 mg/1,  63  percent  10  mg/1, 

20  percent  11  mg/1 , and  3 percent  12  mg/1. 

The  USGS  also  made  monthly  field  determinations  of  DO  at  the  two 
gaging  stations  (Table  4). 


Table  4.  Monthly  DO  levels  from  field  analyses  by  the  USGS  at  Pop's  Place 
and  Hogum  stations. 


Water 

Year 

No.  of 
Analyses 

Pop's 

Place 

Hogum 

Range 

Ave. 

Ave. 

Percent 

Satura- 

tion 

Range 

Ave. 

Ave. 

Percent 

Satura- 

tion 

1969 

11 

8.1  - 11.6 

9.9 

90 

1970 

12 

8.0  - 12.1 

9.9 

92 

1971 

12 

9.2  - 

13.0  11.1 

105 

1972 

11 

8.2  - 

13.4  10.8 

101 
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The  lower  DO  levels  at  Pop's  Place  may  be  due  to:  (1)  the  lack  of 

much  stream  turbulence  at  the  Pop's  Place  station;  (2)  passage  of  the 
river  through  a series  of  beaver  ponds  just  above  the  Pop's  Place  station 
which  may  cause  an  increase  in  BOD  from  organic  decomposition  in  the  ponds; 
(3)  the  heavy  metals  from  mine  drainage  creating  a chemical  oxygen  demand 
(COD);  or  (4)  steeper  stream  gradient  above  the  Hogum  station  maintaining 
DO  at  higher  levels  by  aeration. 

Montana's  Water  Quality  Standards  classify  the  Blackfoot  River  and 
all  tributaries  as  B-D] , which  provides  for  the  growth  and  propagation  of 
salmonid  fishes  and  associated  aquatic  life.  Under  this  classification, 
dissolved  oxygen  "is  not  to  be  reduced  below  7.0  milligrams  per  liter." 

The  above  data  show  this  standard  is  presently  being  met  at  all  sample 
stations  on  the  river.  However,  it  also  appears  that  an  increase  in  BOD 
could  lower  DO  below  the  recommended  level  at  those  locations  where  DO 
readings  of  7.0  mg/1  were  found. 

Diurnal  Variation  of  Dissolved  Oxygen,  Temperature  and  pH 

Field  analyses  were  made  at  1 to  4-hour  intervals  for  a 24-hour 
period  at  Pop's  Place,  Flesher,  Alice  Creek,  Poorman  Creek,  Dalton  and 
Canyon  (Appendix  I,  p.  A-48).  Most  of  the  data  was  obtained  by  the  USGS 
at  the  Pop's  Place  gage  beginning  in  1968.  Diurnal  pH  was  obtained  only 
at  Pop's  Place  in  1968  and  1969. 

The  maximum  diurnal  variation  in  DO  was  1.5  mg/1  in  August  1973  at 
Flesher  (Table  5).  Other  variations  ranged  from  a maximum  of  1.4  mg/1 
at  Dalton  in  June  1972  to  a minimum  of  0.4  mg/1  at  Pop's  Place  in  August 
1971.  The  lowest  saturation  value  was  84  percent  at  Flesher  in  August 
1973  and  at  Dalton  in  September  1971.  The  highest  saturation  value  found 
was  108  percent  at  Poorman  Creek,  Dalton  and  Canyon  in  June  1972.  The 
highest  DO  concentrations  occurred  when  water  temperatures  were  coolest 
in  June  1972  and  October  1968.  Water  temperatures  associated  with  the  DO 
variations  reached  a high  of  67  F at  Flesher  in  August  1973  and  a low  of 
41  F at  Pop's  Place  in  October  1968.  The  greatest  pH  variation  was  1.3 
units,  but  this  may  be  inaccurate  (see  footnote  in  Appendix  I).  Other 
pH  values  ranged  from  7. 3-8. 6 with  variations  of  0.3-0. 5 pH  units. 

Miscellaneous  Surface  Water  Temperatures 

Surface  water  temperatures  taken  periodically  during  the  study  are 
given  in  Appendix  J,  (p.  A-53) . The  highest  temperature  recorded  was 
18.9  C (66  F)  on  the  main  Blackfoot  River  at  the  Flesher  station  on 
August  17,  1973.  This  was  a very  low  water  period  in  a dry  year.  Minimum 
temperature  was  0 C (32  F)  at  several  stations  during  the  winter  months. 

Turbidi ty 

Measurements  of  turbidity  were  made  at  21  locations  during  the  study 
(Appendix  K,  p.  A-57).  In  nearly  all  cases,  turbidity  was  related  to 
streamflow,  i.e.,  turbidity  increased  with  increased  streamflow.  The 
highest  turbidity  recorded  during  the  study  was  220  JTU  (Jackson  Turbidity 
Units)  in  Landers  Fork  at  Highway  200  during  high  water  on  June  3,  1972. 
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Table  5.  Variation  in  dissolved  oxygen,  percent  saturation,  water  temperature  and  pH  over  a 24-hour 
period  at  six  stations,  1968-1973. 


Stati  on 

Date 

DO  (mq/1 ) 

Percent 

Saturation 

Water  Temp  (F) 

pH 

Max 

Min 

Vari- 

ation 

Max 

Min 

Vari  - 

ation  Max 

Mi  n 

Vari  - 
ation 

Max 

Mi  n 

Vari  - 
ati  on 

B. F.  Ri ver  @ 

Pop's  Place 

9/9, 

10/68 

8.8 

7.8 

1.0 

101 

85 

16 

55 

52 

3 

8.6 

8.1 

.5 

10/9, 

10/68 

10.4 

9.8 

.6 

98 

90 

8 

41 

39 

2 

7.6 

7.3 

.3 

7/22 

, 23/69 

8.4 

7.9 

.5 

99 

92 

6 

60 

53 

7 

8.0 

6.7* 

1.3 

8/21 

, 22/69 

8.0 

7.3 

.7 

93 

88 

5 

62 

54.5 

7.5 

7.8 

7.4 

.4 

8/31 

, 9/1/71 

8.1 

7.7 

.4 

93 

88 

5 

57 

52 

5 

8/17 

, 18/73 

8.0 

7.2 

.8 

94 

85 

9 

61 

53 

8 

B. F.  Ri ver  0 

Flesher 

8/31 

, 9/1/71 

8.5 

7.9 

.6 

98 

88 

10 

58 

50 

8 

8/17 

, 18/73 

8.5 

7.0 

1.5 

106 

84 

22 

67 

53 

14 

Alice  Creek 

8/31 

, 9/1/71 

8.4 

7.8 

.6 

96 

87 

9 

57 

50 

7 

8/17 

, 18/73 

8.8 

7.6 

1.2 

105 

86 

19 

64 

50 

14 

Poorman  Cr. 

9/1, 

2/71 

9.5 

8.4 

1.1 

102 

89 

13 

53 

48 

5 

6/22 

, 23/72 

10.6 

9.5 

1.1 

108 

102 

6 

54.5 

45.5 

9 

B.  F.  Ri ver  @ 

Dal  ton 

9/1, 

2/71 

8.9 

8.0 

.9 

97 

84 

13 

53 

48 

5 

6/22 

, 23/72 

10.3 

8.9 

1.4 

108 

97 

11 

56 

47 

9 

B.  F.  Ri ver  @ 

Canyon 

9/1, 

2/71 

8.9 

8.4 

.5 

96 

88 

8 

53 

50 

3 

6/22 

, 23/72 

9.8 

8.8 

1 .0 

108 

98 

10 

55 

49 

6 

*May  be  in  error  due  to  improper  calibration  of  DO  meter  (USGS  field  notation). 


Nearly  all  the  turbidity  occurring  in  the  main  river  below  Landers  Fork 
was  due  to  suspended  sediment  from  Landers  Fork.  The  highest  turbidity 
recorded  on  the  main  river  above  Landers  Fork  was  42  JTU  at  the  Hogum 
station  on  May  17,  1972.  In  1973,  turbidity  reached  only  19  JTU  at 
this  station.  The  highest  turbidity  recorded  at  Flesher  was  4.6  JTU  in 
May  1972  and  5.2  JTU  in  May  1973.  Highest  of  two  values  recorded  at 
Pop's  Place  was  8. 3 JTU. 

Maximum  turbidity  recorded  in  Alice  Creek  was  31  JTU  on  May  17,  1972. 
A reading  of  27  JTU  on  May  24,  1972  was  due  almost  entirely  to  sediment 
from  a mud  slide  washing  into  the  stream  from  state  land  several  miles 
upstream.  The  mud  slide  was  caused  by  water  saturation  of  the  soil  in  a 
logged  area  with  improperly  placed  roads. 


Landers  Fork  contributes  most  of  the  suspended  sediment  to  the 
upper  Blackfoot  River  during  spring  runoff.  Sediment  originates 
from  natural  sources  in  the  drainage.  June  3,  1972. 


Emphasis  was  placed  on  obtaining  turbidity  readings  during  spring 
runoff  because  this  is  when  practically  all  the  turbidity  occurred. 
Sometimes  the  study  area  sustained  a midwinter  thaw  which  raised  turbidity 
slightly.  This  occurred  at  Canyon  on  January  16,  1972  when  a reading  of 
4.2  JTU  was  recorded.  Turbidities  were  generally  extremely  low  on  the 
main  river  and  most  of  its  tributaries  except  during  spring  runoff. 
Turbidity  was  mainly  due  to  suspended  sediment.  Higher  than  normal 
turbidity  during  low  water  periods  was  usually  the  result  of  man's 
activities  in  or  adjacent  to  a stream.  Rainstorms  in  summer  and  fall 
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did  not  increase  streamflow  greatly.  Practically  all  winter  precipitation 
went  into  storage  as  snow  which  did  not  run  off  in  large  amounts  until 
spring. 

Streamflow 


Continuous  discharge  data  were  collected  by  the  USGS  at  Pop's  Place 
and  Hogum  gaging  stations  on  the  main  river.  Streamflow  data  at  other 
locations  were  determined  from  staff  gage  readings  and  periodic  flow 
measurements  (Appendix  L,  p.  A-63).  Continuous  discharge  data  were  trans- 
formed into  hydrographs  and  are  shown  in  Figures  7 and  8 for  both  USGS 
stations.  Low  flow  periods  were  generally  from  August-March,  while  higher 
flows  occurred  from  April-July,  although  high  flows  began  in  mid-March 
in  Water  Year  1972  at  the  Hogum  station. 

Both  of  the  gaging  stations  were  upstream  from  the  confluence  of 
Landers  Fork  with  the  main  Blackfoot  River  and  they  did  not  show  the 
significance  of  Landers  Fork  in  the  timing  and  amount  of  runoff  in  the 
drainage.  Landers  Fork  is  a relatively  long  drainage  (about  22  miles). 
Runoff  waters  originate  in  high  mountain  country  along  the  continental 
divide.  Consequently,  the  peak  runoff  in  the  Blackfoot  River  below 
Landers  Fork  came  later  in  the  season  than  did  the  peak  at  the  gaging 
sites,  which  receive  runoff  from  lower  elevations  and  from  a much  smaller 
drainage  area.  Below  the  mouth  of  Landers  Fork  there  were  two  peaks 
on  the  hydrograph  - one  for  discharge  of  the  Blackfoot  above  Landers 
Fork  and  another  for  discharge  contributed  by  Landers  Fork.  This  is 
illustrated  by  a hydrograph  of  discharge  at  the  Canyon  station  which 
was  based  on  periodic  staff  gage  readings  in  1972  and  1973  (Figure  9). 
There  was  a 2-week  period  between  peaks  in  1972.  In  1973  the  peak 
caused  by  Landers  Fork  was  very  low  and  somewhat  indefinite,  due  to 
below-normal  snowpack  in  Landers  Fork  drainage.  In  addition  to  snow- 
pack,  precipitation  and  temperature  conditions  during  May  and  June 
determined  the  timing  and  peak  of  runoff. 


Spring  snowmelt  raises  the  Blackfoot  River  to  bank-full  stage 
in  Lincoln  canyon.  June  3,  1972. 
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Figure  7.  Hydrographs  of  Blackfoot  River  at  Pop's  Place  for  water  years  1969  and  1970. 
From  Coffin  and  Wilke  1971. 
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Figure  8.  Hydrographs  of  Blackfoot  River  at  Hogum  for  water  years  1971  and  1972. 
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Figure  9.  Hydrograph  of  Blackfoot  River  at  the  Canyon  station,  1972  and  1973,  from  periodic  staff 
gage  readings. 


Streamflow  in  the  main  Blackfoot  River  was  continuous  except  for  an 
intermittent  stretch  near  Lincoln.  Each  fall  and  winter  streamflow 
ceased  in  the  vicinity  of  the  Stemple  road  bridge  in  Lincoln  to  about  3 
miles  upstream.  Aerial  observations  each  year  during  the  study  revealed 
a dry  streambed  in  this  section.  Flow  recovery  began  below  the  Stemple 
bridge  and  was  again  normal  at  the  mouth  of  Poorman  Creek.  Loss  of 
streamflow  was  due  to  natural  lowering  of  the  groundwater  level  in  the 
highly  permeable  alluvium.  Coffin  and  Wilke  (1971)  discuss  groundwater 
movement  in  the  upper  Blackfoot  River. 

Alice  Creek  also  had  some  dry  sections  from  late  summer  through 
winter  due  to  fluctuating  groundwater.  The  stream  dried  up  beginning 
about  1/4  mile  below  the  abandoned  U.  S.  Forest  Service  guard  station 
and  ending  about  2-1/2  miles  downstream  just  above  the  mouth  of  Bear  Creek. 
The  exact  upper  and  lower  limits  of  the  dry  areas  depended  on  seasonal 
climatic  conditions.  The  lower  end  of  Wildcat  Gulch,  a tributary  in  this 
stretch,  was  usually  dry  except  during  the  spring  runoff  period.  A 
small  spring  helped  recharge  Alice  Creek  in  T 16N,  R 7W,  Sec  27  (SW%) , 
near  the  mouth  of  Bear  Creek. 

Landers  fork  was  dry  in  late  summer  above  the  mouth  of  Copper  Creek 
in  1973,  but  not  in  1974.  Streamflow  in  1973  below  Copper  Creek  was 
primarily  due  to  flow  from  Copper  Creek.  Groundwater  again  came  to  the 
surface  before  Landers  Fork  reached  Highway  200,  since  flow  at  the  highway 
was  greater  than  either  Copper  Creek  flow  or  Copper  Creek  + Landers  Fork 
flow  (see  Appendix  L - p.  A-63).  Landers  Fork  has  reportedly  been  dry 
at  Highway  200  in  past  years.  This  was  never  observed  during  the  study, 
although  the  flow  did  get  very  low.  Cadotte  Creek,  7-Up  Pete  Creek, 
Bartlett  Creek  (Alice  Creek  tributary),  and  Blanchard  Creek  were  ob- 
served to  be  dry  by  mid-summer  each  year.  Elk  Creek  was  dry  during  one 
winter  sampling  period.  Other  streams  reached  very  low  water  levels,  but 
were  not  observed  to  be  dry  during  the  study. 

Water  Chemistry/Discharge  Relationships 

Certain  chemical  ions  were  plotted  against  stream  discharge  on  log/log 
paper  to  determine  their  relationships  (Figures  10-15).  Data  were  obtained 
from  the  USGS  analyses  at  the  Pop's  Place  gaging  station  for  water  years 
1969  and  1970,  and  for  the  Hogum  gaging  station  for  the  water  years  1971 
through  1973.  Hydrographs  indicated  low  flows  were  from  August  to  March 
and  high  flows  from  April  to  July  (see  Figures  7 and  8).  Data  were  plotted 
accordingly. 

Dissolved  sol  ids  showed  a definite  trend  toward  higher  concentrations 
during  low  flow  periods  at  both  stations.  The  major  ions,  bicarbonate, 
calcium,  magnesium  and  sodium  as  well  as  total  hardness  and  specific  con- 
ductance followed  the  same  trend.  Sulfate,  fluoride  and  chloride  did  not 
show  a definite  trend.  Potassium  followed  the  same  trend  as  sodium, 
except  the  points  were  more  scattered,  giving  a less  definite  relationship. 

Bicarbonate  showed  a good  inverse  relationship  with  flow  at  Hogum, 
but  a poor  relationship  at  Pop's  Place.  Conversely,  sulfate  at  Pop's 
Place  showed  a good  inverse  relationship  with  flow,  while  a poor  relation- 
ship was  found  at  Hogum.  The  ratio  of  sulfate  to  bicarbonate  at  Pop's 
Place  was  higher  (range  .79-. 96)  than  at  Hogum  (range  .09-. 11). 
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Relationship  between  discharge  and  dissolved  solids,  Blackfoot  River  at  Pop's  Place, 
water  years  1969  and  1970. 
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Figure  11.  Relationship  between  discharge  and  dissolved  solids,  Blackfoot  River  at  Hogum, 
water  years  1971  , 1972  and  1973. 
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Figure  1?.  Relationship  between  discharge  and  bicarbonate,  Blackfoot  River  at  Pop  s 
Place.  water  years  1969  and  1970. 
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Figure  13.  Relationship  between  discharge  and  bicarbonate,  Blackfoot  River  at  riorum, 
water  years  1971  , 1972  and  1973. 
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Figure  14.  Relationship  between  discharge  and  sulfate,  Blackfoot  River  at  Pop’s  Place, 
water  years  1969  and  1970, 
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Relationship  between  discharge  and  sulfate,  Blackfoot  River  at  8090111, 
years  1971,  197?  and  1973. 
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pH  at  Pop's  Place  ranged  between  7. 1-8.0  over  the  2-year  period, 
whereas  at  Hogum  the  range  was  6. 4-8. 5.  A plot  of  pH  against  discharge 
at  Hogum  showed  slightly  higher  pH  levels  (more  basic)  during  low  flow 
periods  than  during  high  flow  periods. 

There  was  no  relationship  between  dissolved  iron  and  discharge  at 
either  station.  The  highest  dissolved  iron  levels  found  were  during  the 
high  water  period.  However,  the  next  highest  values  were  found  during 
low  water. 

The  highest  levels  of  dissolved  nitrogen  (NO2+NO3  as  N)  and  ortho- 
phosphorous  were  found  during  the  high  water  period,  although  there  were 
also  high  values  during  low  water.  There  was  no  apparent  relationship 
between  these  constituents  and  streamflow. 

U.  S.  Geological  Survey  Data 

Data  discussed  in  this  section  are  from  the  two  USGS  gaging  stations 
operated  during  the  study:  "Blackfoot  River  near  Lincoln"  (Pop's  Place 

station)  for  water  years  1969  and  1970,  and  "Blackfoot  River  below  Alice 
Creek  near  Lincoln"  (Hogum  station)  for  water  years  1971  through  1973. 

Data  for  these  water  years  are  published  by  the  USGS  in  Water  Resources 
Data  for  Montana,  Part  2,  Water  Quality  Records,  for  the  respective  water 
years . 

Discussion  of  USGS  data  will  include  only  continuous  water  tempera- 
tures, suspended  sediment,  and  metals.  Other  chemical  constituents  have 
previously  been  discussed. 

Continuous  thermograph  records  at  Pop's  Place  show  daily  water 
temperatures  ranged  from  0 C during  winter  months  to  1 7 C (62.6  F)  during 
July  and  August  in  water  year  1969.  The  average  daily  maximum  temperature 
in  August  was  15  C (59  F).  The  continuous  record  is  incomplete  for  July. 
During  water  year  1970  the  minimum  temperature  was  again  0 C in  winter, 
but  reached  a maximum  of  18  C (64.4  F)  one  day  each  in  July  and  August. 

The  average  daily  maximum  temperature  in  July  was  15.7  C (60.3  F)  and  in 
August  15.1  C (59.2  F). 

The  minimum  water  temperature  at  Hogum  in  water  year  1971  was  0 C 
during  winter  months  and  reached  a maximum  of  21  C (69.8  F)  in  July  and 
21.5  C (70.7  F)  in  August.  The  average  maximum  temperature  in  July  was 
17.8  C (63  F)  and  in  August  19.2  C (66.6  F).  Summer  water  temperatures 
in  water  year  1972  were  slightly  cooler  than  in  1971  - maximum  temperature 
in  July  was  19.5  C (67.1  F)  and  in  August  21  C (69.8  F).  Average  maximum 
temperatures  in  July  and  August  were  16.6  C (61.9  F)  and  17.6  C (63.7  F). 

A maximum  temperature  of  18  C (64.4  F)  or  above  was  reached  each  day  for 
14  consecutive  days  in  July  and  25  consecutive  days  in  August  1971.  In 
1972  the  longest  period  of  18  C or  more  was  9 days.  However,  during  these 
hot  spells,  water  temperatures  cooled  off  7-11  C (12.6-19.8  F)  each  day 
in  both  1971  and  1972. 
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Instantaneous  suspended  sediment  analyses  made  by  the  USGS  show  low 
concentrations  prevail  most  of  the  year  at  both  gaging  stations.  Con- 
centrations at  Pop's  Place  for  water  year  1969  ranged  from  1-16  mg/1  and 
for  water  year  1970  from  3-18  mg/1.  The  highest  concentrations  occurred 
during  spring  runoff.  Concentrations  at  Hogum  ranged  from  1-18  mg/1  in 
water  year  1971  and  from  1-249  in  water  year  1972.  As  with  turbidity,  the 
highest  concentrations  occurred  during  spring  runoff.  The  day  after  the 
maximum  concentration  (249  mg/1)  was  recorded  at  Hogum,  a turbidity  reading 
of  42  JTU  was  recorded.  Both  readings  were  taken  at  a flow  of  900  cfs. 

Metals  considered  most  significant  are  iron,  zinc,  lead,  arsenic, 
copper  and  cadmium.  From  5-28  analyses  were  made  each  year  for  iron,  and 
2-4  analyses  were  made  for  the  other  metals.  Tables  6 and  7 show  values 
obtained.  Other  metals  analyses  not  tabulated  here  can  be  found  in  USGS 
Water  Resources  Data  for  Montana,  Part  2,  Water  Quality  Records. 


Table  6.  Summary  of  USGS  analyses  for  metals  (ug/1)  at  Pop's  Place, 
water  years  1969  and  1970. 


Water 


Year 

Fe 

Zn 

Pb 

As 

Cu 

Cd 

1969 

Range 

10-80 

450-550 

2-3 

None 

6-7 

11-55 

Avg 

28 

500 

2.7 

6.5 

39 

1970 

Range 

29-262 

None 

None 

None 

None 

None 

Avg 

119 

Table  7. 

Summary  of  USGS  analyses  for  metals  (ug/1)  at  Hogum,  water  years 
1970-1973. 

Water 

Year 

Fe 

Zn 

Pb 

As 

Cu 

Cd 

1971 

Range 

0-110 

None 

None 

0-4 

None 

0 

Avg 

26 

1 

0 

1972 

Range 

0-50 

10-30 

0-4 

0 

0-14 

0 

Avg 

19 

20 

1.5 

0 

4.8 

0 

1973 

Range 

9-150 

10-20 

3-3 

0-2 

1-8 

0 

Avg 

36.5 

15 

3 

1 

4.5 

0 
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Acid  Mine  Seepage  Surveys 


Chemical  surveys  were  made  in  1972  and  1973  by  the  Anaconda  Company 
to  determine  the  location  and  extent  of  acid  mine  seepage  from  abandoned 
mine  tunnels  in  the  Heddleston  mining  district.  A partial  summary  of  the 
company's  survey  reports  is  given  in  Table  8,  with  original  laboratory 
data  given  in  Appendix  M (p.  A-67).  This  summary  includes  only  those 
laboratory  results  for  total  recoverable  parameters  from  an  unfiltered 
water  sample.  The  company  also  analyzed  filtered  and  acidified  samples 
for  total  dissolved  constituents,  developed  acidity  titration  curves 
and  made  general  observations  of  the  mine  tunnels.  The  latter  data  are 
in  Anaconda  Company  files. 

It  is  apparent  from  data  in  lable  8 that  high  concentrations  oi  metals 
enter  the  Blackfoot  River  from  mine  tunnels  and  tailings.  Zinc  and  cadmium 
were  highest  from  the  Mike  Horse  tunnel  in  both  years.  Iron  was  highest 
from  the  Paymaster  tunnel  in  1972  (Paymaster  had  no  flow  in  1973).  Iron, 
zinc,  copper,  aluminum  and  manganese  occurred  in  the  largest  concentrations. 
Nickel,  chromium,  arsenic,  lead  and  cadmium  occurred  in  lesser  amounts. 


Mine  drainage  from  the  abandoned  Mike  Horse  Mine  contributes 
significant  amounts  of  heavy  metals  to  the  upper  Blackfoot 
River.  June  15,  1971. 
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Table  8.  Partial 

surmiary  of  acid 

mine 

seepage 

water  qual  ity 

data  obtained 

by  the 

Anaconda  Company  in  the 

Heddl eston 

District,  1972 

and  1973 

1/ 

Calc. 

Est. 

Lab 

Tot. 

Tot 

Tot. 

Flow 

Source 

Date 

pH 

Aik 

Hard. 

Res . 

HC0-, 

1 SO4 

Ca 

Mg  Cl 
158 

Fe 

Zn 

Cd 

As 

Pb 

Cu 

Cr 

Ni 

to 

A1 

(gpm) 

'Hi  ke  Horse 

8/  4/72 

6.33 

50 

1031 

1352 

61 

928 

150 

2 

20 

52 

.094 

.006 

.22 

1.45 

<.02 

.10 

26.6 

.2 

300 

Tunnel 

7/12/73 

6.8 

85 

581 

964 

61 

652 

96 

83 

0 

9 

26.5 

0.55 

.04 

.05 

.26 

.005 

.067 

15.3 

.24 

300 

Anaconda  Tunnel 

8/  4/72 

2.96 

0 

327 

626 

0 

486 

68 

38 

1.4 

28 

6.20 

.028 

.016 

.08 

4.30 

<.02 

.05 

12.6 

4.9 

5 

7/12/73 

2.77 

0 

251 

582 

2/ 

466 

54 

28 

0 

8.3 

4.30 

.043 

<.001 

.405 

1.75 

.003 

.050 

15.5 

4.2 

1 

runnel  No.  3 

8/  4/72 

3.02 

0 

74 

268 

0 

211 

16.8 

7.8 

3.2 

17.2 

.18 

<.010 

.013 

<.02 

30.4 

<.02 

.06 

.31 

7.7 

30 

7/12/73 

2.84 

0 

28 

296 

2/ 

252 

1.3 

6.0 

0 

19 

.26 

.004 

.04 

.005 

28.5 

.009 

.085 

.43 

10.0 

2 

:di th  No.  2 

8/  4/72 

3.12 

0 

70 

253 

0 

189 

25 

2.2 

2.2 

13.4 

.58 

.012 

.005 

.12 

5.08 

<.02 

.05 

.78 

4.7 

7 

Tunnel 

7/12/73 

2.98 

0 

57 

238 

2/ 

188 

10.4 

7.6 

0 

10 

.61 

.013 

<.001 

.148 

3.70 

.002 

.056 

1.00 

5.7 

1 

;aymaster 

8/  4/72 

2.62 

0 

174 

919 

0 

696 

48 

13.3 

11.2 

120 

3.40 

.048 

.021 

.10 

21.0 

<.02 

.08 

4.56 

15.8 

5 

Tunnel 

line  drainage 
from  Swamp  Gulch 

8/  4/72 

6.19 

20 

76 

145 

25 

67 

18.4 

7.3 

2.0 

15.6 

.16 

.014 

.001 

.08 

.23 

<.02 

<.02 

1.6 

1 .4 

10 

near  Pop's  Place  4/27/73 dJ 

3.80 

0 

50 

112 

0 

80 

12.0 

4.8 

0 

18 

1.6 

.04 

<.01 

.21 

.60 

- 

" 

“ 

leartrap  Cr. 

8/  4/72 

8.24 

102 

117 

202 

125 

34 

22 

15.2 

1.9 

.1 

.08 

<.010 

.008 

<•02 

<.02 

<.02 

<.02 

.08 

.2 

below 

Tailings  Pond 

7/12/73 

8.08 

85 

88 

158 

104 

26 

11 

14.7 

0 

.083  .065 

.002 

.03 

.03 

.013 

.001 

.007 

~ 

Irill  Hole  No. 

8/  4/72 

_ 

0 

58 

46 

2/ 

12 

6.8 

14.2 

.42 

<.010 

.005 

<.02 

.25 

<.02 

.02 

.79 

2.0 

5 

DZ74-1 35 

(Flowing  Hole) 


/ Results  expressed  as  Total  Recoverable  in  mg/1. 

/ Not  given  in  data.  However,  when  total  alkalinity  is  zero,  bicarbonate  (HCO3)  is 
also  zero,  since  alkalinity  is  composed  almost  entirely  of  HCO3  and  CO3 
(carbonate).  CO3  is  not  present  below  pH  8.3. 

/ Fish  and  Game  sample  analyzed  by  State  Chemistry  Laboratory,  Helena.  (Not  shown 
in  Appendix  M ) . 

lote:  Viking  tunnel  had  no  flow  in  1972  or  1973.  Paymaster  tunnel,  Drill  Hole 

No.  DZ74-1  35,  and  the  mine  drainage  from  Swamp  Gulch  had  no  flow  in  July  1973. 


A comparison  between  seepage  from  mine  tunnels  and  water  from 
Beartrap  Creek  below  the  tailings  pond  showed  a great  difference  in 
water  quality.  Water  quality  in  Beartrap  Creek  was  quite  high  compared 
with  that  from  the  tunnels,  and  it  compared  favorably  with  water  quality 
at  stations  further  downstream.  It  is  also  of  interest  to  note  that 
cutthroat  trout  lived  in  this  short  stretch  of  Beartrap  Creek,  whereas 
no  fish  lived  in  any  of  the  mine  seepages.  No  fish  were  found  in  Bear- 
trap Creek  below  its  confluence  with  the  Mike  Horse  tunnel  seepage  due 
to  the  poor  quality  of  water  from  this  tunnel. 

It  is  apparent  that  a water  quality  problem  exists  in  the  headwaters 
of  the  Blackfoot  River.  This  poor  quality  water  causes  a reduction  in 
stream  biota  in  the  main  river  downstream  from  the  mining  areas  (see 
Fish  and  Bottom  Fauna  sections  of  this  report). 

Metals  in  Stream  Sediments 


Stream  sediment  samples  weighing  approximately  5 pounds  each  were 
collected  at  10  stations  in  August  1973  and  analyzed  for  copper,  nickel, 
lead,  cadmium,  zinc  and  iron  (Table  9).  A 25-pound  sample  was  collected 
at  the  Hogum  station  in  1974  and  analyzed  more  extensively  than  were  the 
1973  samples.  Results  of  these  analyses  are  given  in  Appendix  N (p.  A-76). 
Loss  of  organic  matter  on  ignition  at  750  C (LOI  @ 750  C)  was  determined 
for  the  1973  samples,  but  not  for  the  1974  sample.  Only  the  sediment 
fraction  passing  through  a Tyler  standard  sieve  No.  100  was  analyzed  in 
1973,  whereas  10  fractions  between  sieve  No.  +16  and  -325  were  analyzed 
in  the  1974  sample. 

With  the  exception  of  a higher  zinc  value  at  the  Hogum  station 
(259  ug/g),  the  highest  levels  were  found  at  stations  associated  with 
mine  drainage.  The  Blackfoot  River  at  Pop's  Place  had  the  highest  levels 
of  all  metals  except  iron,  followed  by  Flesher,  the  next  station  downstream. 
Poorman  Creek  had  a slightly  higher  copper  level  than  did  Flesher,  which 
may  be  related  to  past  mining  activities  upstream  from  the  station.  The 
highest  iron  was  found  in  Willow  Creek  (Flesher).  Observations  of  Sandbar 
Creek,  a Willow  Creek  tributary  upstream  from  the  sample  point,  showed 
this  stream  to  be  the  probable  source  of  iron. 

It  is  interesting  to  note  the  high  cadmium  level  at  Pop's  Place. 

Cadmium  usually  occurs  in  extremely  low  amounts  in  natural  water,  because 
it  occurs  as  the  sulfide  CdS  in  a rare  mineral  called  greenockite.  Cadmium 
used  in  industry  is  produced  entirely  from  zinc  ores.  The  ratio  of  zinc 
to  cadmium  in  these  ores  is  about  200  to  1 (Briscoe  1949).  The  high  zinc 
levels  from  mine  drainage  in  the  Mike  Horse  area  indicate  that  the  source 
of  the  high  cadmium  levels  at  Pop's  Place  are  from  zinc  ores  in  the  Mike 
Horse  area. 

The  concentration  of  metals  in  sediments  at  stations  which  did  not 
directly  receive  mine  drainage  of  some  kind  were  generally  well  below 
those  levels  from  locations  receiving  wastes. 

Willow  Creek  (Flesher)  had  the  highest  loss  on  ignition  of  organic 
matter.  This  reinforces  observations  made  of  suspended  matter  during  water 
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Table  9.  Levels  of  heavy  metals  in  stream  sediments  and  loss  on  ignition 
of  organic  matter,  August  1973. 


Station 

Micrograms/Gram  Dry  Weight 

L0I  Percent 
@ 750  C 

Cu 

Ni 

Pb 

Cd 

Zn 

Fe 

Pop's  Place 

700 

50 

400 

282.5 

4080 

36,600 

7.85 

Flesher 

80 

30.5 

83 

47.5 

1000 

34,600 

5.98 

Willow  Creek( Flesher) 

73 

18 

39.5 

1.2 

152 

40,600 

10.70 

Alice  Creek 

42 

12 

32.5 

<1 

35 

31 ,700 

5.10 

HogumV 

47 

11.5 

29.5 

1.2 

259 

25,700 

4.55 

47 

21.5 

29.5 

1.0 

259 

Not  reanalyzed 

Landers  Fork 

29 

10.5 

28 

1 

41.5 

25,700 

7.33 

Below  7-Up  Pete  Cr. 

25 

12 

24.5 

1.0 

77.5 

29,700 

5.90 

Poorman  Creek 

88 

20 

70 

1 

73.5 

24,700 

9.40 

Dal  ton 

23 

10 

28 

<1 

53 

26,700 

4.55 

Canyon 

24 

10 

47.5 

<1 

52 

25,700 

4.80 

1/  Same  sample  analyzed  twice.  See  paragraph  5 of  letter  in  Appendix  N 
(pg.  A-76)  for  explanation  of  variation  in  results. 


quality  sampling  of  this  stream.  Even  during  low  water  periods,  a heavy 
yellow-brown  residue  was  retained  on  the  0.45  micron  filter  used  to  filter 
the  water  samples.  This  residue  was  always  more  pronounced  than  that  found 
at  other  stations  sampled  the  same  day.  A portion  of  this  residue  is  ap- 
parently from  organic  matter,  which  also  becomes  deposited  in  the  stream 
sediments . 

The  second  sediment  sample  collected  at  the  Hogum  station  in  May  1974 
weighed  25  pounds,  much  heavier  than  previous  samples.  Analyses  on  the 
10  different  particle  sizes  were  made  to  determine  if  metals  were  carried 
in  different  amounts  on  various  sizes  of  sediment  particles.  The  results 
showed  a sharp  increase  in  metals  concentration  occurred  between  the  -200 
and  -230  fractions,  indicating  that  analyzing  this  size  sediment  would 
give  better  results  than  analyzing  only  the  -100  fraction  in  determining 
metals  content. 

Bottom  Fauna 

Bottom  fauna  collections  were  made  at  11  stations  during  the  study 
(Figure  16).  The  numbered  station  descriptions  are  given  in  Appendix  0 
(p.  A-82).  Identifications  were  made  to  the  lowest  taxonomic  group 
possible  on  samples  collected  in  1968  and  1969,  March/April  1971,  August 
1971  and  October  1971  (Appendix  P - p.  A-83).  However,  as  was  previously 
stated,  the  1968  and  1969  samples  were  not  enumerated  by  species. 
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/A 


Figure  16.  Location  of  bottom  fauna  collection  stations 


Diversity  indices  were  computed  for  these  collections  accordinq  to 
the  method  of  Wilhm  and  Dorris  (1968)  and  these  indices  are  also  given  in 
Appendix  P (p.  A-83).  The  formulae  and  computer  program  used  in  their 
computation  are  given  in  Appendix  Q (p.  A-114).  The  basic  data  given  in 
Appendix  P are  summarized  by  station  in  Appendix  R (p.  A-116).  Appendix  S 

(p.  A-126)  is  a summary  of  those  bottom  fauna  collections  which  were  not 
identified  below  their  orders. 

The  number  of  genera,  number  of  individuals,  and  their  diversity 
indices,  by  station,  are  shown  in  Tables  10  and  11.  For  the  1968  and  1969 
samples,  the  diversity  indices  were  computed  on  number  of  individuals  in 
an  order  rather  than  number  of  individuals  in  a genus.  When  numbers  in 
a genus  were  used  instead  of  numbers  in  an  order,  the  diversity  index  had 
a higher  value. 


Table  10.  Diversity  indices  based  on  orders. 1/ 


No.  of  No.  of 


Station 

Date 

Orders 

Indi v. 

Dm  in 

D 

Dmax 

R 

Pop's  Place 

7/16/68 

4 

75 

0.30 

1.37 

2.0 

0.37 

4/29/69 

2 

2 

Dmin 

= D - 

Dmax 

Undefined 

10/  1/69 

2 

99 

0.08 

0.24 

1.0 

0.82 

FI esher 

7/16/68 

5 

179 

0.20 

1.93 

2.32 

0.18 

Hogum 

7/16/68 

5 

1653 

0.03 

1.79 

2.32 

0.23 

4/29/69 

5 

486 

0.09 

1.86 

2.32 

0.21 

10/  1/69 

5 

574 

0.07 

1.49 

2.32 

0.37 

Dal  ton 

7/16/68 

5 

1502 

0.03 

1.26 

2.32 

0.46 

10/  1/69 

5 

540 

0.08 

1.71 

2.32 

0.27 

Canyon 

7/16/68 

5 

589 

0.07 

0.90 

2.32 

0.63 

10/  1/69 

5 

670 

0.06 

1.62 

2.32 

0.31 

Rainbow  Bend 

7/18/68 

5 

209 

0.17 

1.80 

2.32 

0.24 

Alice  Cr.  at 

Highway  200 

8/24/71 

5 

427 

0.09 

1.98 

2.32 

0.15 

]_/  Approximate 
(mesh  size  = 

4 sq.  ft.  sample  i 
16  meshes/inch) . 

collected  with  a 

Needham 

kick  screen 
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Table  11.  Diversity  indices  based  on  genera. 1/ 


No.  of 

No.  of 

Station 

Date 

Genera 

Indi v. 

Dmin 

D 

Dmax 

R 

Pop's  Place 

8/20/71 

16 

161 

0.81 

2.42 

4.0 

0.50 

10/19/71 

12 

195 

0.51 

2.51 

3.58 

0.35 

FI esher 

3/19/71 

32 

1062 

0.33 

3.76 

5.00 

0.27 

8/20/71 

32 

1522 

0.24 

3.01 

5.00 

0.42 

Hogum 

3/19/71 

53 

6024 

0.12 

4.01 

5.73 

0.31 

Between 

8/23/71 

47 

4522 

0.14 

3.56 

5.55 

0.37 

Landers  Fk.  & 

8/23/71 

40 

1808 

0.26 

3.57 

5.32 

0.35 

Lincoln 

10/26/71 

44 

2530 

0.22 

3.58 

5.46 

0.36 

Da  1 ton 

3/19/71 

43 

1638 

0.31 

3.48 

5.43 

0.38 

8/20/71 

35 

1291 

0.31 

3.33 

5.13 

0.37 

Canyon 

3/18/71 

44 

2395 

0.23 

3.34 

5.46 

0.40 

8/20/71 

28 

922 

0.33 

2.24 

4.81 

0.57 

Rainbow  Bend 

11/  2/71 

34 

889 

0.42 

3.11 

5.09 

0.42 

Alice  Cr. 

above  Nat' 1 . 

Forest 

boundary 

8/24/71 

25 

1211 

0.92 

2.65 

4.64 

0.45 

Alice  Cr.  at 

Highway  200 

3/19/71 

41 

2538 

0.20 

4.12 

5.36 

0.24 

8/24/71 

50 

2620 

0.24 

4.42 

5.64 

0.23 

Poorman  Cr. 

4/14/71 

45 

2780 

0.20 

4.28 

5.49 

0.23 

8/23/71 

43 

3650 

0.15 

3.41 

5.43 

0.38 

V Three  1 sq.  ft.  samples  collected  with  a modified  Waters  round  square 
foot  streambottom  sampler  (mesh  size  = 38/inch).  Data  from  all  three 
samples  combined. 


Theoretical  maximum  diversity  (Dmax)  exists  if  each  individual  belongs 
to  a different  species  and  theoretical  minimum  diversity  (Dmin)  exists  if 
all  individuals  belong  to  the  same  species.  The  distribution  of  individuals 
among  species  lies  between  these  extremes  in  most  communities  and  diversity 
is  intermediate.  Redundancy  (R)  is  an  expression  of  the  dominance  of  one 
or  more  species,  and  is  inversely  proportional  to  the  wealth  of  species 
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(Wilhm  and  Dorris  1968).  The  numerical  value  for  diversity  (D)  lies 
between  Dmax  and  Dmin  and  shows  the  actual  diversity  of  the  aquatic  com- 
munity as  compared  to  the  maximum  and  minimum  diversities  which  could 
have  occurred  in  the  given  sample.  When  diversity  is  high,  redundancy 
is  low  and  vice  versa. 

Data  indicate  that  bottom  fauna  are  depressed  at  the  Pop's  Place 
station.  This  is  due  to  past  and  present  acid  mine  drainage  from  the  Mike 
Horse  mine  and  other  mine  tunnel  seepages  above  the  station.  The  depres- 
sion is  probably  due  to  a combination  of  factors,  including  metals  in 
stream  sediments  and  in  surface  flow.  Metals  in  sediments  may  cause 
direct  mortalities  of  aquatic  organisms  living  on  the  streambed,  and/or 
may  interfere  with  their  reproductive  cycles.  The  metals  may  also  affect 
the  eggs  laid  by  trout  in  spawning  gravels. 

The  bottom  fauna  population  was  better  at  the  Flesher  station  than 
at  Pop's  Place  as  a result  of  improved  water  quality.  However,  cadmium 
and  zinc  levels  in  sediments  were  still  fairly  high,  suggesting  that 
bottom  fauna  may  still  be  somewhat  depressed.  Except  for  Pop's  Place, 
Alice  Creek  above  the  national  forest  boundary  (which  goes  dry  each  year) 
and  Canyon  stations,  fewer  species  were  found  at  Flesher  than  at  other 
stations  in  1971  (see  Table  11).  The  reason  for  lower  numbers  at  Canyon 
on  that  date  may  be  due  to  a slight  change  in  the  sample  site  between 
March  and  August,  or  sampling  variability. 


The  highest  number  of  aquatic  insect  species  (53)  for  a 
single  sampling  period  was  found  in  the  Blackfoot  River 
at  Hogum  section  of  the  river.  September  14,  1972. 
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Rainbow  Bend  showed  the  greatest  volume  of  insects  per  square  foot, 
although  numbers  were  usually  lower  than  at  other  stations  sampled  during 
the  period.  This  was  because  the  largest  form  of  insect,  the  giant  stonefly 
Pteronarcys  califomica , was  regularly  found  at  this  station  but  was  not 
regularly  found  at  other  stations.  P.  califomica  was  found  at  Canyon  and 
Dalton  stations  in  1968  and  1969  but  not  in  1971.  One  live  adult  P.  cali- 
fomioa was  found  at  Dalton  in  June  1972.  The  tentative  upper  limit  of 
distribution  of  this  species  is  the  Dalton  station. 

Statistical  analysis  of  bottom  fauna  data  can  take  several  forms. 
However,  because  of  variations  between  life  cycles,  diversity  indices 
and  other  population  data  must  be  compared  from  samples  taken  at  the  same 
time  of  year.  Since  only  1 year's  data  have  been  analyzed  taxonomically 
to  date,  it  is  not  possible  to  compare  samples  on  this  basis,  except  to 
compare  general  longitudinal  species  distribution  in  the  drainage.  Should 
mining  actually  occur  in  the  drainage,  bottom  fauna  samples  should  be  col- 
lected at  the  same  times  of  year  during,  and  for  a period  following,  con- 
struction and  operation  of  the  mining  complex.  Statistical  comparisons 
can  then  be  made. 

Fish 

Fish  Population  Surveys 

Stream  surveys  established  species  composition  and  relative  abundance 
of  game  and  nongame  fish  in  the  study  area  (Appendix  T - p.  A- 1 29 ) . Popula- 
tion estimates  were  made  in  nine  stream  sections  (Appendix  U - p.  A-139). 

The  locations  of  these  sampling  sites  are  shown  in  Figure  17.  The  Petersen 
mark-recapture  method  (as  described  by  Vincent  1971  and  1974)  was  used  for 
assessing  fish  populations. 

Ten  species  of  game  and  nongame  fish  were  found  in  the  study  area 
(see  Appendix  T).  Cutthroat  and  brook  trout  were  the  principal  species 
found  in  the  Blackfoot  River  and  tributaries  above  Landers  Fork,  although 
whitefish  were  also  present.  Only  one  small  brown  trout  was  caught  in  the 
Blackfoot  above  Landers  Fork  (Hogum  section).  Brown  trout  were  most 
abundant  in  the  Blackfoot  River  below  Lincoln.  Mountain  whitefish  were 
probably  next  in  abundance,  although  good  number  estimates  were  not  obtained. 
Year-round  populations  of  brown  trout  were  found  in  the  river  only  from 
about  the  mouth  of  Poorman  Creek  downstream. 

For  about  3 miles  above  Lincoln  the  main  river  went  dry  each  year 
from  late  fall  until  early  spring.  Fish  populations  in  this  section  were, 
therefore,  intermittent.  According  to  local  residents,  game  fish  occupied 
this  section  during  the  sunnier,  but  numbers  or  predominant  species  were 
unknown. 

Poorman  Creek  contained  cutthroat  and  brook  trout,  with  cutthroat 
most  numerous.  One  small  brown  trout  was  caught  in  Poorman  Creek  in  the 
section  near  Circle  City.  A few  brown  trout  were  also  observed  in  the 
mouth  of  Poorman  Creek  during  the  fall  spawning  season,  probably  entering 
from  the  main  river.  Poorman  Creek  flows  through  a series  of  beaver  dams 
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Figure  17.  Fisheries  stream  survey  and  population  estimate  sample  sites. 


50 


Cutthroat  trout  are  an  important  game  fish  in  the  upper  Black- 
foot  River.  This  1-pound  trout  was  caught  in  the  Hogum  section 
of  the  river.  USGS  gaging  station  is  in  the  background. 
September  14,  1972. 
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just  above  its  mouth,  which  may  restrict  movement  of  brown  trout  from  the 
main  river.  Dolly  Varden  also  inhabited  Poorman  Creek,  but  it  is  not 
known  if  they  are  migrants  from  the  main  river. 

There  were  no  fish  in  Beartrap  Creek  below  its  confluence  with  mine 
drainage  from  Mike  Horse  Creek,  or  in  the  main  Blackfoot  River  below 
Anaconda  Creek.  However,  there  was  a good  cutthroat  trout  population  in 
Beartrap  Creek  above  the  mine  drainage  (between  the  tailings  dam  and  Mike 
Horse  Creek)  because  of  much  better  water  quality  (see  Appendix  M - p.  A-67). 

Both  cutthroat  and  brook  trout  were  observed  in  beaver  ponds  near 
Pass  Creek,  indicating  improved  water  quality.  The  beaver  ponds  are  in 
the  proposed  open  pit  area.  If  water  quality  were  to  be  improved  from  the 
Mike  Horse  mine  drainage,  fish  populations  would  be  poor  in  the  stretch 
of  stream  between  Mike  Horse  Creek  and  Pass  Creek  because  physical  habitat 
is  small  and  has  been  badly  damaged  by  past  mining  and  roadbuilding  activities. 
Spawning  would  be  the  only  potential  use  of  this  section  unless  habitat  is 
impro  ved. 

Anaconda  Creek  contained  cutthroat  and  brook  trout.  Cutthroat  were 
most  numerous.  Only  cutthroat  were  found  in  Shoue  (Shave)  Gulch.  Both 
streams  are  within  the  Mike  Horse  mine  area,  but  neither  stream  had  obvious 
water  quality  problems. 

It  is  apparent  from  water  quality  data  collected  by  the  Anaconda 
Company,  and  fish  population  data,  that  drainage  from  the  Mike  Horse  mine 
is  a large  contributor  to  the  degraded  Blackfoot  River  headwaters.  It 
also  appears  that  high  zinc  levels  (and  possibly  cadmium)  are  the  principal 
cause  of  this  water  quality  degradation. 

The  tailings  pond  on  Beartrap  Creek  contained  cutthroat  trout  which 
were  larger  than  most  fish  found  in  nearby  streams.  The  pond  was  not 
sampled,  but  visual  observations  were  made  of  surfacing  fish.  Also,  local 
fishermen  verified  the  cutthroat  species  present  from  fish  catches.  Bear- 
trap Creek  above  the  pond  also  contained  small  cutthroat  trout.  Larger 
habitat  size  and  better  growing  conditions  than  in  small  streams  are  factors 
which  favor  greater  fish  production  in  the  pond.  An  attempt  to  reclaim 
polluted  waters  from  the  Mike  Horse  mine  area  should  consider  the  possible 
tradeoffs  involved  in  using  the  pond  as  part  of  the  treatment  system.  Use 
of  the  pond  to  treat  mine  drainage  would  eliminate  the  trout  fishery,  but 
might  improve  the  polluted  river  downstream  for  several  miles.  Mine  drain- 
age should  be  rehabilitated,  but  alternative  methods  which  would  avoid  use 
of  the  tailings  pond  as  part  of  the  treatment  system  should  be  investigated. 

Mine  drainage  into  Willow  Creek  (Flesher)  from  Sandbar  Creek  appears 
to  have  some  detrimental  effects  on  the  fishery.  Fish  shocking  in  Willow 
Creek  above  and  below  Sandbar  Creek  produced  cutthroat  and  brook  trout  in 
both  areas.  However,  the  proportion  of  cutthroat  was  higher  above  Sandbar 
Creek  than  below  (2.2:1  vs  1.4:1).  More  trout  per  1000  feet  of  stream  were 
also  found  above  Sandbar  Creek  than  below  (233  vs  156  per  1000  feet).  This 
was  not  a population  estimate,  but  nevertheless  appeared  significant. 

Physical  habitats  were  comparable.  The  appearance  of  Willow  Creek  (Flesher) 
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below  Sandbar  Creek  was  similar  to  that  of  the  main  river  at  Pop's  Place 
which  was  affected  by  mine  drainage.  This  is  an  indication  that  similar 
causal  conditions  existed  in  both  places.  Since  trout  were  found  in  both 
affected  streams,  it  appears  that  reduced  water  quality  did  not  have  a 
direct  killing  effect  on  the  fish,  even  though  their  numbers  were  below 
that  which  would  normally  be  expected.  The  population  depression  may  be 
related  to  metals  in  the  stream  and  streambed  which  reduce  optimum 
conditions  for  insect  and  fish  reproduction,  both  of  which  are  necessary 
to  sustain  a wild  fish  population.  Physical  habitat  was  good  in  both 
streams  and  this  was  not  believed  to  be  a limiting  factor.  A more  detailed 
study  should  be  conducted  on  this  problem. 

Fish  sampling  and  insect  data  showed  water  quality  in  the  Blackfoot 
River  to  be  greatly  improved  at  the  Flesher  sampling  station.  However, 
Willow  Creek  (Flesher)  enters  less  than  1/2  mile  below  this  station. 

There  may  be  further  water  quality  reduction  from  Willow  Creek,  since  the 
Blackfoot  River  fish  population  estimate  was  higher  above  than  below 
Willow  Creek.  Number  of  trout  per  1000  feet  of  stream  was  also  a little 
higher  above  than  below,  and  there  were  almost  three  times  more  cutthroat 
above  than  below  Willow  Creek. 

Pass  Creek  supported  a population  of  small  cutthroat  and  brook  trout. 
Cutthroat  were  most  abundant.  Physical  habitat  was  too  small  to  produce 
very  many  catchable-si ze  fish. 

Cadotte  Creek  dried  up  each  year  about  a mile  before  it  reached  the 
Blackfoot  River.  However,  beaver  dams  above  this  point  supported  a 
fishable  population  of  brook  trout.  No  other  fish  species  were  collected 
in  this  section. 

Alice  Creek  supported  a good,  fishable  cutthroat/brook  trout  popula- 
tion. Streamflow  was  intermittent  for  about  2-1/2  miles  above  Bear  Creek 
and  fish  populations  were  lower  when  streamflow  was  present.  Shocking 
in  this  stretch  at  several  locations  produced  some  cutthroat  and  brook 
trout  during  the  summer.  However,  a return  visit  in  the  late  fall  showed 
this  same  stream  section  to  be  dry.  A year-round  cutthroat  population 
existed  above  the  intermittent  area  near  the  abandoned  U.  S.  Forest 
Service  guard  station.  A few  brook  trout  also  inhabited  this  stretch  of 
stream.  Cutthroat  predominated  in  all  sampled  sections  of  Alice  Creek 
except  in  the  beaver  ponds  on  the  Fickler  Ranch.  Here  brook  trout  were 
most  numerous.  Dolly  Varden  may  migrate  into  Alice  Creek  for  spawning, 
although  only  a few  small  fish  were  taken  in  shocking  samples. 

Brook  trout  were  the  most  abundant  game  fish  in  Hardscrabble  Creek. 
Only  two  cutthroat  were  found  in  three  shocking  sections.  There  was 
beaver  activity  in  Hardscrabble  Basin  which  created  pond  habitat  for 
brook  trout.  Sculpins  were  very  numerous  in  Hardscrabble  Creek  below 
the  beaver  ponds. 

Copper  Creek  contained  a population  of  small  cutthroat,  brook  trout 
and  Dolly  Varden.  A few  catchable  trout  were  caught  during  this  study 
and  a 5-pound  Dolly  Varden  was  caught  while  sampling  in  1968  (Spence  1970). 
Copper  Creek  may  be  a spawning  and  rearing  stream  for  Dolly  Varden  which 
migrate  from  the  main  river. 
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Landers  Fork  was  a poor  stream  for  resident  trout  in  its  lower 
reaches.  The  1964  flood  destroyed  portions  of  the  stream,  leaving  wide, 
unstable  sections  of  channel.  A few  deep  holes  contained  cutthroat,  brook 
trout,  and  Dolly  Varden  which  were  not  readily  sampled  by  electrofishing. 
Landers  Fork  reportedly  contains  a migratory  Dolly  Varden  population 
which  comes  from  the  main  Blackfoot  River.  The  extent  of  this  run  is  un- 
known. However,  a natural  vertical  falls  about  15  feet  high  on  the 
Silver  King  Ranch  (T  15N,  R 8W,  Sec.  12)  prevents  migrating  fish  from 
reaching  upper  Landers  Fork.  As  previously  noted,  Landers  Fork  went  dry 
above  Copper  Creek  in  1973.  There  was  a small  flow  here  in  1974.  Thus 
a resident  fishery  in  this  section  is  precluded,  and  flow  conditions 
would  dictate  whether  Dolly  Varden  could  migrate  through  the  area  every 
year. 


The  status  of  the  Dolly  Varden  is  unknown  in  the  study  area.  It  is 
believed  adult  fish  move  from  the  Blackfoot  River  into  Landers  Fork, 

Copper  Creek,  North  Fork,  Monture  Creek  and  possibly  Alice  Creek  to  spawn 
in  the  fall.  They  may  also  spawn  in  the  main  river  and  other  tributaries. 
Several  adult  Dolly  Varden  were  caught  in  the  Poorman-Dal ton  and  Hogum 
sections  of  the  main  river  during  the  study.  As  previously  mentioned, 
one  large  Dolly  was  caught  in  Copper  Creek.  No  large  Dolly  Varden  were 
caught  in  Landers  Fork,  but  local  fishermen  are  known  to  fish  for  them  in 
the  fall  below  the  barrier  falls.  A complete  study  should  be  undertaken 
to  establish  the  status,  distribution,  migratory  habits  and  significance 
of  the  Dolly  Varden  in  the  Blackfoot  River  drainage. 

The  migratory  behavior  of  mountain  whitefish  in  the  upper  Blackfoot 
River  is  also  not  precisely  known.  There  was  some  indication  from  shocking 
data  that  whitefish  were  more  likely  to  be  present  in  certain  stream  sec- 
tions in  September  than  earlier  in  the  season.  Schools  of  whitefish  ex- 
hibiting spawning  behavior  were  observed  in  Alice  Creek  and  in  two  loca- 
tions on  the  main  Blackfoot  River  in  the  fall  of  the  year.  Population 
estimates  for  whitefish  were  attempted  in  Alice  Creek  in  1971,  and  in 
the  Blackfoot  River,  Hogum  section,  in  1972.  However,  insufficient  numbers 
of  whitefish  were  recaptured  in  these  sections  to  make  an  estimate. 

Reproduction 

Young-of-the-year  trout  were  found  in  all  stream  sections  sampled, 
including  the  main  Blackfoot  River.  The  only  artificial  stocking  of 
these  waters  in  recent  years  has  been  with  hatchery-raised  catchable 
rainbow  trout.  Very  few  of  these  fish  were  captured  from  areas  where  they 
were  planted,  and  it  was  concluded  that  all  waters  in  the  study  area  main- 
tained themselves  by  natural  reproduction.  The  following  paragraphs 
describe  the  location  and  characteristics  of  some  spawning  areas  in  the 
Poorman-Dal ton  sections  of  the  Blackfoot  River  and  in  Alice  Creek  in  1972 
and  1973: 

On  November  13,  1972,  43  trout  redds  were  identified  in  the  5600-foot 
Poorman-Dal ton  shocking  section  of  the  Blackfoot  River  downstream  from 
the  mouth  of  Poorman  Creek.  Both  brown  and  brook  trout  were  observed  on 
some  of  the  redds.  Approximately  one  half  the  redds  were  in  the  upper  one- 
third  of  the  section. 
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Two  redds  near  the  mouth  of  Poorman  Creek  had  up  to  eight  large 
brown  trout  on  them  at  various  times.  One  trout  was  marked  with  a white 
T-tag.  The  tag  number  was  not  seen,  so  the  tagging  location  is  unknown. 
The  fish  could  have  been  tagged  in  the  Poorman-Dal ton  section,  or  at  the 
Stemple  road  bridge  1-1/4  miles  upstream,  since  some  of  the  21  brown 
trout  tagged  at  the  latter  location  are  known  to  have  moved  downstream 
after  tagging  (see  section  on  tag  returns). 

Standpipes  (Terhune  1958)  were  placed  in  the  above  two  redds  to 
measure  intragravel  DO  (dissolved  oxygen).  Two  standpipes  were  placed 
in  each  redd,  one  near  the  upstream  end  and  one  near  the  downstream  end. 
One  redd  measured  5 feet  wide  by  13  feet  long  and  the  other  was  about 
the  same  size.  This  measurement  includes  the  entire  area  of  distrubed 
gravel  which  may  have  contained  more  than  one  egg  deposition  area.  Stand- 
pipes were  driven  about  6 inches  into  the  gravel  and  allowed  to  stabilize 
for  48  hours  before  measurements  were  taken. 

Surface  water  DO  and  DO  in  water  taken  from  inside  the  standpipes 
were  determined  with  a Hach  Model  A1-36-WR  test  kit.  Velocity  and  depth 
of  surface  water  were  made  with  a Price  Model  AA  current  meter.  A summary 
of  data  is  given  in  Table  12. 


Table  12.  Water  temperature  and  intragravel  dissolved  oxygen  in  Blackfoot 
River  brown  trout  redds,  1972. 


Standpi pe 
No. 

Water 

Depth 

(ft) 

Velocity 
(fps)  @ 
0.6  depth 

Surface 

Intragravel 

DO(ppm) 

Temp  (°F) 

l Sat. 

DO 

Temp 

% Sat. 

l-ll/ 

1.5 

1.11 

8.5 

42 

80 

7.5 

42 

71 

1-2 

1.3 

1.26 

8.5 

42 

80 

7.5 

42 

71 

2-1 

1 .2 

1.18 

8.5 

42 

80 

8.0 

43 

76 

2-2 

1.0 

1.18 

8.5 

42 

80 

7.5 

42 

71 

1/  1-1  = Redd  #1  upper  standpipe;  1-2  = Redd  #1  lower  standpipe 


In  addition  to  the  redds  seen  in  the  main  river,  three  redds  were 
seen  in  the  mouth  of  Poorman  Creek  and  were  believed  to  be  brown  trout 
redds. 

Four  standpipes  were  placed  in  known  brook  trout  redds  in  the  mouth 
of  Alice  Creek  on  November  14,  1972.  One  standpipe  was  placed  in  each  redd 
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and  was  allowed  to  stabilize  for  25  hours  before  being  sampled.  Sampling 
techniques  previously  given  were  used  here  also.  Sampling  results  are 
given  in  Table  13. 


Table  13.  Water  temperatures  and  dissolved  oxygen  in  Alice  Creek  brook 
trout  redds,  1972. 


Standpipe 

No. 

Water 

Depth 

(ft) 

Velocity 
(fps)  @ 
0.6  depth 

Surface 

Intragravel 

DO(ppm) 

Temp  (°F) 

% Sat. 

DO 

Temp  % Sat. 

1 

.55 

.439 

9.0 

40.5 

84 

6.0 

401/  56 

2 

.45 

.818 

9.0 

40.5 

84 

6.5 

39.5  61 

3 

.85 

.375 

9.0 

40.5 

84 

6.5 

39.5  61 

4 

1.6 

.319 

9.0 

40.5 

84 

6.5 

39.5  61 

]_/  A spring  with  slightly  warmer  water  entered  just  above  standpipe  No.  1 


Brown  trout  spawning  sites  in  the  Blackfoot  River  below  Poor- 
man  Creek  in  which  dissolved  oxygen  and  water  temperature 
measurements  were  made.  Note  standpipes  in  center  of  photo. 
November  13,  1972. 
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One  pair  of  small  Dolly  Varden  was  observed  in  a group  of  brook 
trout  about  150  yards  upstream  from  the  Alice  Creek  sample  site.  The 
fish  showed  indications  of  spawning  activity. 

The  gravels  in  all  spawning  areas  were  loose  and  quite  easily  moved. 
They  also  contained  fair  amounts  of  silt  which  washed  out  easily  when 
disturbed.  The  intragravel  DO  levels  were,  however,  suitable  to  sustain 
eggs  and  fry  during  development.  Water  temperatures  were  also  not 
limiting  in  this  respect. 


Brook  trout  spawning  site  near  mouth  of  Alice  Creek.  Note 
standpipes  at  center  of  photo.  November  14,  1972. 


On  November  15,  1973,  43  trout  redds  were  again  counted  in  the  5600- 
foot  Poorman-Dalton  section.  Several  pairs  of  brown  trout  were  spooked 
off  the  redds.  Two  browns  with  white  T-tags  were  observed.  No  brook 
trout  were  seen.  In  both  1972  and  1973  the  distribution  of  redds  was 
similar,  although  there  were  more  or  fewer  redds  in  any  specific  area  of 
stream. 

On  December  3,  1973,  36  of  the  above  redds  were  measured  for  velocity 
and  depth  characteristics  (Table  14).  Measurements  were  taken  at  one 
point  immediately  upstream  from  any  disturbed  area,  to  obtain  the  approxi- 
mate velocity  and  depth  of  the  spawning  area  before  digging  began.  There 
may  have  been  more  than  one  redd  in  the  disturbed  area,  but  the  single 
measurement  sufficed  for  all.  Redds  were  recorded  as  being  located  in  a 
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(1)  pool,  (2)  pool  tail,  (3)  riffle,  (4)  run,  (5)  riffle  corner.  These 
designations  were  based  on  depth,  apparent  velocity  and  streambed  charac- 
teristics. A pool  consisted  of  deep,  slow  water,  usually  with  a smooth 
surface.  A pool  tail  was  where  water  left  a pool  over  a riffle  and 
usually  had  a "V"  shape.  A riffle  was  shallow,  choppy,  fast  water  over 
a rough,  rocky  substrate.  A run  was  smoother  than  a riffle  and  somehwat 
deeper.  A riffle  corner  comprised  an  area  inside  the  main  current  of 
the  riffle  as  it  turned  a corner,  with  some  flow  escaping  to  the  inside 
of  the  curve  which  had  less  velocity  than  the  main  flow.  Redds  associated 
with  pools  were  almost  always  near  the  pool  tail,  where  velocity  was 
greater  and  depth  shallower.  The  streamflow  at  time  of  measurement  on 
December  3,  1973  was  18  cfs,  which  was  about  half  what  it  was  on 
November  13,  1972  (37  cfs).  Flow  measurements  were  made  with  a Price 
Model  AA  current  meter.  Velocities  were  measured  at  0.6  of  total  depth. 


Table  14.  Characteristics  of  redds  in  Blackfoot  River,  1973. 


Redd 

No.  of 

Depth  (ft) 

Velocity  (fps) 

Location 

Redds 

Range  Mean 

Range 

Mean 

Pool 

6 

.9  - 1.7  1.26 

.241  - 1.11 

.75 

Pool  Tail 

15 

.5  - .95  .67 

.539  - 2.10 

1.20 

Riffle 

11 

.45  - .6  .53 

.615  - 2.29 

1.20 

Run 

1 

1.5 

2.00 

- 

Riffle  corner 

3 

.6  - .9  .73 

.875  - 1.29 

1.14 

All  areas 

36 

.45-1.7  .75 

.241  - 2.29 

1.18 

Nineteen  of 

the  36  redds 

were  confined  to  3 

distinct  areas. 

The 

rest  were  single  redds  or  in  pairs  at  different  locations.  Streambed 
materials  in  spawning  areas  were  loose  and  composed  of  silt,  sand,  pebbles 
and  small  rocks.  Spawning  sites  were  closely  associated  with  escape 
cover.  No  redds  were  found  where  there  was  a lack  of  nearby  cover,  even 
though  these  sites  looked  as  good  for  spawning  as  the  others.  One  stretch 
of  several  hundred  yards  was  unused  where  the  stream  flowed  over  gravels 
with  no  deep  pools,  undercut  banks  or  log  jams  (i.e.,  no  cover). 

Tag  Returns 

Returns  of  trout  marked  with  individually  numbered  tags  gave  some 
indication  of  the  extent  of  movement  in  the  system.  Returns  also  indicated 
that  the  main  river  is  not  necessarily  dependent  on  tributary  streams  for 
recruitment.  A total  of  463  trout  over  9 inches  long  was  marked  in  11 
stream  sections  (Table  15). 
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Table  15.  Tag  returns  from  marked  trout. 


Stream  or  Main 
River  Section 

Number 

Tagged 

Number 

Returned 

Percent 

Return 

Cadotte  Creek 

4 

0 

0 

Flesher  Section 

2 

0 

0 

Willow  Creek 

3 

0 

0 

Below  Willow  Cr.  Section 

7 

0 

0 

Alice  Creek 

17 

1 

5.9 

Hogum  Section 

15 

2 

13.3 

Copper  Creek 

2 

0 

0 

Stemple  Section 

23 

2 

8.6 

Poorman  Creek 

16 

3 

18.8 

Poorman-Dal ton  Section 

269 

13 

4.8 

Canyon  Section 

105 

_0 

0 

Total 

463 

21 

4.5 

The  number  of  tags  voluntarily  returned  by  fishermen  was  21  or  4.5 
percent.  There  was  some  movement  out  of  the  sections  where  fish  were 
tagged,  but  most  fish  were  caught  within  the  same  section  where  they  were 
tagged.  Those  which  did  leave  the  section  moved  both  upstream  and  down- 
stream. The  farthest  movement  was  by  a brown  trout  which  traveled  about 
4-1/2  river  miles  downstream  from  the  Stemple  bridge  in  Lincoln  to  the 
Dalton  Mountain  bridge  west  of  Lincoln.  The  upper  part  of  this  section 
became  dewatered  in  the  fall  from  natural  causes  and  could  account  for 
this  movement. 

Of  the  21  tagged  fish  returned,  1 was  a Dolly  Varden,  13  were  brown 
trout,  6 were  cutthroat  trout  and  1 was  a brook  trout.  All  but  two  of  the 
brown  trout  returned  were  marked  in  the  Poorman-Dal ton  section  of  the  main 
river.  The  other  two  were  marked  in  the  Stemple  section.  One  cutthroat 
and  the  Dolly  Varden  were  marked  in  the  Hogum  section  of  the  main  river. 

Two  cutthroat  were  from  the  Poorman-Dal ton  section,  two  cutthroat  and  the 
brook  trout  were  from  Poorman  Creek  and  one  cutthroat  was  from  Alice  Creek. 

Sixty-two  percent  of  the  tag  returns  were  from  brown  trout  tagged  in 
the  Poorman-Dal ton  section.  The  majority  of  the  463  trout  tagged  were 
marked  in  this  section,  because  more  trout  over  9 inches  long  were  captured 
here  than  in  any  of  the  other  stream  sections  sampled. 

Eleven  trout  were  recaptured  by  shocking  in  the  Poorman-Dal ton  section 
and  one  in  Alice  Creek  the  year  after  tagging.  All  of  these  fish  were  re- 
captured in  the  same  section  where  they  were  tagged.  Changes  in  growth 
over  the  period  are  shown  in  Table  16.  All  but  two  of  the  trout  gained 
in  length  and  all  but  two  gained  in  weight.  One  fish  lost  in  both  length 
and  weight,  one  gained  nothing  in  length  and  only  slightly  in  weight,  and 
one  gained  in  length  while  losing  weight.  The  biggest  increase  in  length 
was  2.6  inches,  and  in  weight  0.87  pounds. 
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Table  16.  Change  in  size  of  trout  recaptured  a year  after  tagging. 


Stream  or 
Ri  ver 

Tag 

Date 

Approx. 

Date 

Total 

(in.) 

Length 

at 

Total 

(lbs 

Wei ght 
) at 

Change  in 

Section 

No. 

Tagged 

Age 

Recap. 

Tagging 

Recap. 

Tagging 

Recap. 

Length 

Weight 

Poorman- 

Dal  ton 

2-1029 

LL 

8/26/71 

4 

8/15/72 

14.6 

14.5 

1.15 

.98 

-0.1 

- .17 

II 

2-1076 

LL 

8/26/71 

4 

9/  1/72 

17.5 

17.5 

1.71 

1.73 

0 

+ .02 

II 

2-1091 

LL 

9/  2/71 

4 

8/15/72 

12.9 

14.2 

.78 

1.06 

+1.3 

+ .28 

II 

2-1096 

LL 

9/  2/71 

4 

8/15/72 

13.3 

14.3 

.86 

1.13 

+1.0 

+ .27 

II 

2-1101 

LL 

9/  2/71 

3 

8/15/72* 

11.8 

14.0 

.56 

.94 

+2.2 

+ .38 

II 

2-1105 

Eb 

9/  2/71 

2 or  3 

8/22/72 

11.2 

11.5 

.56 

.51 

+0.3 

- . 05 

II 

2-1119 

LL 

9/  2/71 

4 

8/15/72 

14.8 

15.3 

1.26 

1.42 

+0.5 

+ .16 

II 

2-1120 

LL 

9/  2/71 

4 

8/15/72 

15.0 

17.5 

1.23 

2.10 

+2.5 

+ .87 

II 

2-1121 

LL 

9/  2/71 

4 

8/22/72 

15.0 

15.6 

1.27 

1.43 

+0.6 

+ .16 

II 

2-1129 

LL 

9/  2/71 

4 

8/22/72 

14.1 

15.6 

1.09 

1.44 

+ 1 . b 

+ . 35 

II 

2-1253 

LL 

8/15/72 

2 or  3 

9/13/73 

10.0 

12.6 

.38 

.75 

+2 . 6 

+ . 37 

Alice  Cr. 

2-1298 

Eb 

8/21/72 

3 

9/  7/73 

9.6 

11.0 

.40 

. 55 

+1.4 

+ .15 

*This  fish  was  recaptured  again  on  9/1/72  in  the  same  section. 


Tagging  data  indicate  that  resident  brown  trout  in  the  main  river 
near  Lincoln  do  not  undertake  long  migrations  to  spawn  in  tributaries. 
There  probably  are  short  movements  within  a stream  section  to  find 
suitable  spawning  sites.  If  tributaries  are  locally  accessible,  some 
movement  into  them  may  occur.  For  example  if  Poorman  Creek  had  been 
more  accessible,  brown  trout  may  have  used  it  more  extensively  for 
spawning.  Spawning  may  also  occur  in  the  Keep  Cool  and  Beaver  Creek 
system.  Dolly  Varden  and  mountain  whitefish  may  undertake  longer  spawning 
migrations,  but  adequate  supporting  data  are  not  currently  available. 
Observations  on  spring  spawning  cutthroat  trout  were  limited  because  of 
the  difficulty  of  sampling  during  high  water  conditions. 

General  observations  of  fisherman  use  in  the  Lincoln  area  suggest 
that  fishing  pressure  is  generally  low  on  the  main  river  and  tributaries. 
The  low  number  of  tag  returns  tends  to  support  these  observations.  Pres- 
sure is  concentrated  at  the  better  access  sites,  particularly  on  weekends, 
but  is  greatly  reduced  on  less  accessible  portions  of  the  river. 

Metals  in  Fish  Tissues 


Twenty-five  fish  samples  from  five  different  stream  locations  were 
collected  in  1972  and  analyzed  by  EPA  for  cadmium,  copper,  lead,  mercury, 
nickel,  zinc  and  arsenic.  Methods  and  results  are  given  in  Appendix  V 
(p.  A- 1 43) . Iron  was  not  analyzed  due  to  a laboratory  error. 

Concentrations  of  all  metals  except  arsenic  were  uniformly  lowest 
in  fish  from  the  Blackfoot  River,  Poorman-Dal ton  section.  Arsenic  was 
no  different  than  in  samples  from  the  other  locations.  However,  some  of 
the  lowest  cadmium,  lead,  mercury,  and  zinc  levels  were  found  in  fish 
from  the  Hogum  section  of  the  main  river.  The  highest  levels  of  cadmium, 
lead,  mercury  and  nickel  were  found  in  fish  from  Poorman  Creek.  Copper 
and  zinc  levels  were  highest  in  both  Poorman  Creek  and  Alice  Creek.  The 
metal  found  in  the  greatest  quantity  in  all  samples  was  zinc.  Van  Meter 
(1973)  found  zinc  in  liver  tissues  to  be  higher  than  other  metals  analyzed 
and  suggested  the  higher  concentrations  are  related  to  a greater  need  in 
metabolic  functions.  There  was  no  apparent  trend  in  arsenic  levels  at 
any  location.  The  single  highest  level  of  arsenic  was  found  in  a cutthroat 
from  Poorman  Creek. 

Background  data  on  levels  of  metals  in  fish  tissues  from  Montana 
streams  which  are  unaffected  by  man's  activities  are  insufficient  to  make 
valid  comparisons  with  the  data  in  Appendix  V (p.  A- 143).  More  such  data 
will  be  needed  from  such  state  waters,  and  it  would  be  valuable  to  make 
additional  collections  in  the  upper  Blackfoot  drainage  to  increase  the 
sample  size  for  later  comparison  if  a mining  development  occurs  in  the 
Mike  Horse  area. 


Wildlife 


General 


Wildlife  in  the  study  area  included  elk,  mule  deer,  white-tailed  deer, 
moose,  black  and  grizzly  bears,  mountain  lions,  bobcats,  beavers  and  three 
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species  of  mountain  grouse  (Franklin's,  blue  and  ruffed).  There  were 
unconfirmed  reports  of  bighorn  sheep  along  the  continental  divide. 

Bald  and  golden  eagles  and  ospreys  were  also  observed.  Several  species 
of  waterfowl  were  found  on  streams  and  beaver  ponds,  and  in  intermittent 
marshes  in  the  spring. 

Both  white-tailed  and  mule  deer  wintered  in  the  principal  study 
area.  The  main  wintering  area  for  whitetails  was  along  the  Blackfoot 
River  in  the  12-mile  long  canyon  below  Lincoln.  Mule  deer  wintered  at 
higher  elevations  in  the  canyon.  Some  white-tailed  deer  also  wintered 
along  lower  Poorman  Creek,  and  in  scattered  lowland  areas  in  the  Lincoln 
valley. 

Small  bands  of  elk  regularly  wintered  at  several  locations  in  the 
Lincoln  area  (Figure  18).  The  same  elk  may  have  moved  from  one  range 
to  another,  depending  on  the  time  of  year  and  severity  of  the  winter. 

There  were  few  moose  observed  in  the  study  area.  Two  moose  were 
observed  wintering  in  Indian  Meadows  in  February  1974,  and  one  was  seen 
on  Highway  200  in  Lincoln  Canyon  in  June  1974.  Only  occasional  reports 
of  moose  were  received  from  adjacent  areas. 

Three  grizzly  bears  were  observed  by  others  in  the  Spencer  Bar 
calving  area  during  the  summer  of  1972. 

Beaver  were  prevalent  in  the  upper  Blackfoot  River.  They  occupied 
most  swampy  areas  created  by  geologic  dams  (see  Coffin  and  Wilke  1971). 
They  also  built  their  dams  across  flowing  streams.  One  of  the  areas 
beaver  inhabited  would  be  covered  by  the  proposed  clarification  pond, 
another  by  the  proposed  open  pit  mine,  and  a third  area  would  be  covered 
by  the  proposed  tailings  pond  in  Hardscrabble  Basin. 


Geologic  dams  aid  beaver  in  creating  ponds  along  the  upper 
Blackfoot  River.  July  23,  1973. 
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Breeding  and  nesting  waterfowl,  Wilson's  snipe  and  nongame  birds 
occupied  the  proposed  tailings  pond  site  in  the  spring.  Snowmelt 
created  a temporary  wetland  in  part  of  this  grassland  flat  in  Hardscrabble 
Basin.  The  extent  of  the  wetland  depended  on  the  amount  of  spring  runoff 
in  the  basin.  After  the  wetland  dried  up  later  in  the  season  it  was 
grazed  by  domestic  sheep. 


Elk  Distribution 

Seasonal  observations  of  elk  were  made  by  aircraft  from  1971  through 
1974  (Appendix  W - p.  A- 1 46) . These  observations  on  winter  and  spring 
ranges  were  plotted  to  the  nearest  quarter  section  and  are  shown  in 
Figure  19.  Most  spring  flying  effort  was  spent  observing  locations  of 
elk  in  the  Alice  Creek-lower  Landers  Fork  area.  A portion  of  the  calving 
area  near  Spencer  Bar  may  be  used  for  a tailings  pond  in  the  mining 
operation  (Figure  20).  Areas  adjacent  to  Spencer  Bar  itself  would  also 
be  influenced  by  the  tailings  pond.  Newborn  calves  were  observed  for  3 
years  throughout  this  area  in  June  and  July  (Figure  21).  Most  calving 
occurred  on  private  lands  (Figure  22).  However,  adjacent  state  and 
national  forest  lands  were  also  utilized  to  some  extent  during  the  calving 
period.  Delineation  of  primary  spring  ranges  and  calving  areas,  based  on 
aerial  observations  and  radio  telemetry  information,  is  shown  in  Figure  23. 
Surrounding  areas  were  probably  also  used  for  calving,  but  the  largest 
concentrations  of  elk  were  found  in  the  areas  shown  in  Figure  23. 

Aerial  observations  made  during  the  winter  as  well  as  in  the  spring 
months  showed  that  only  a few  elk  spent  the  entire  winter  in  the  Spencer 
Bar  area.  These  elk  utilized  the  Alice  Mountains  as  winter  range  (see 
Figure  18).  Greater  numbers  of  elk  were  found  in  this  wintering  area  in 
the  fall  and  early  winter,  but  observations  indicated  this  was  just  a 
temporary  early  wintering  area  which  elk  used  prior  to  migrating  to 
winter  range  east  of  the  continental  divide. 

Spencer  Bar  and  vicinity  was  well  covered  by  snow  all  winter  until 
about  mid-April  when  the  snow  began  to  recede.  However,  elk  did  not  begin 
to  arrive  on  the  calving  area  until  the  last  of  April  or  first  week  in 
May.  Vegetation  had  just  begun  to  green  up  at  this  time.  Elk  continued 
to  arrive  during  May  and  the  maximum  numbers  occurred  from  mid-May  to  the 
last  week  in  May  (Table  17).  By  this  time  vegetation  had  usually  greened 
up  well  over  the  entire  area.  "Green  up"  time  depended  on  snow  conditions 
and  seasonal  weather  patterns. 

Elk  utilized  the  calving  areas  primarily  during  May  and  June.  By 
July  1 it  was  difficult  to  find  many  elk,  even  from  the  air. 

Fewer  elk  were  observed  on  the  Spencer  Bar  area  in  the  spring  of  1973 
as  compared  to  the  other  years.  This  may  be  related  to  the  mild  winter  of 
1972-73.  Snowpack  was  very  light,  particularly  east  of  the  continental 
divide  on  critical  winter  range  (Figure  24).  Fewer  elk  were  observed  on 
this  winter  range  in  1972-73  than  in  the  previous  two  winters  (Table  18). 

Feed  on  Spencer  Bar  may  provide  a needed  "boost"  to  elk  who  winter 
on  an  area  where  sufficient  feed  is  difficult  to  obtain  during  hard  winters. 
Since  more  winter  range  was  available  in  1972-73  due  to  the  mild  winter, 
the  elk  may  not  have  required  this  boost  quite  as  much  because  winter  feed 
was  more  available. 
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Figure  19. 


Aerial  sightings  of  one  or  more  elk  on  winter  and  spring 
ranges,  1971-1974. 
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Figure  20.  Location  of  proposed  tailings  pond 
with  respect  to  the  spring  range 
and  calving  area  locally  known  as 
Spencer  Bar. 
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calves  in  June  and  July  1971-1974. 
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Figure  22.  Land  ownership  of  spring  ranqe  and  calving  areas. 
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Figure  23.  Primary  spring  ranges  and  calving  areas  in  the  Alice  Creek- 
lower  Landers  Fork  vicinity.  Shaded  area  is  Spencer  Bar.  * 
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Table  17.  Highest  spring  counts  of  elk  observed  on  Spencer  Bar  and 
vicinity,  1971-74. V 


Spring  of 

Date 

Number  of 
FI  i gh  ts  2/ 

Highest 
Elk  Count 

1971 

May  24 

11 

93 

1972 

May  24 

5 

92 

1973 

May  31 

5 

35 

1974 

May  14 

3 

104 

V Includes  only  the  area  shown  on 
2/  Total  of  both  winter  and  spring 

maps  in  Figures  20-22. 
flights. 

Elk  begin  to  utilize  Spencer  Bar  about  May  1,  the  time  of 
"green  up." 
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Table  18.  Highest  counts  of  elk  observed  on  critical  winter  range, 


1971-74. 

Winter  of 

Number  of 
FI ights 

Highest 
Elk  Count 

Date 

1970-71 

5 

195 

February  9,  1971 

1971-72 

2 

200 

April  19,  1972 

1972-73 

4 

142 

April  19,  1973 

1973-74 

11/ 

146 

April  30,  1974 

1/  Flight  made  with 

Cessna  180  instead  of  Supercub. 

Elk  and  deer  winter  range  east  of  continental  divide. 
October  29,  1974. 
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Elk  Movement  by  Radio  Telemetry 


On  April  23,  1973  two  mature  cow  elk  were  trapped  and  banded  with 
radio  transmitter  collars.  These  elk  will  be  referred  to  as  CH-6  and 
CH-9,  which  correspond  to  the  receiver  channels  on  which  their  signals 
were  received.  On  April  26,  1973  a third  elk,  CH-2,  a yearling  cow  was 
banded  after  being  captured  from  a helicopter  using  a "Cap-Chur-Gun"  and 
SUCOSTRIN  (Succinyl  choline  chloride).  All  three  elk  were  banded  on 
critical  winter  range  east  of  the  continental  divide  (see  Figure  24). 

Radio  transmitters  and  the  receiver  used  in  tracking  were  obtained 
from  AVM  Instrument  Company,  810  Dennison  Drive,  Champaign,  Illinois 
61820.  The  receiver  used  was  the  Model  LA-12  powered  by  eight  1.5-volt 
penlight  batteries.  The  receiver  also  had  a connection  for  an  outside 
power  source.  Transmitters  were  Model  SB-2  powered  by  four  ZM12T2  mercury 
batteries.  Activated  transmitters  were  first  sealed  in  beeswax,  then 
further  sealed  in  an  acrylic  compound  poured  into  a rubber  mold  containing 
the  transmitter  and  batteries.  The  completed  transmitter  package  was 
attached  by  small  brass  bolts  (previously  sealed  into  the  acrylic)  to  a 
6-inch  wide  collar  made  of  canvas  webbing.  Brightly  colored  nylon 
material  made  by  SAFLAG  (Safety  Flag  Company  of  America)  was  stitched  to 
the  webbing  into  individual  color  designs  which  could  be  recognized  from 
aircraft.  The  designs  consisted  of  a solid  color  background  with  a 
1-1/2-inch  stripe  of  contrasting  color  stitched  around  the  center  of  the 
band.  The  radio  antenna  was  placed  beneath  this  center  stripe  and  tied 
in  place  with  nylon  cord.  Pertinent  banding  data  and  characteristics  of 
the  radio  transmitters  are  shown  in  Tables  19  and  20. 


Radio  transmitter  collars  like  these  were  placed  on  three  cow 
elk  during  the  study.  April  1973. 
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Table  19.  Radio  transmitter  data. 


Elk  No. 

Channel 

Frequency 

(KHz) 

Beeps 

per  Minute 

CH-2 

2 

150.831 

121 

CH-6 

6 

150.942 

74 

CH-9 

9 

151 .005 

119 

Table  20. 

Elk 

banding  data. 

Banding 

Ear  Tag 

Nos. 

Total 
weight  of 

Elk  No. 

Sex 

Age 

Date 

Ri  ght 

Left 

Collar  (lbs) 

CH-2 

F 

Yearling 

4/26/73 

5045A 

5044A 

2.10 

CH-6 

F 

Mature 

4/23/73 

R0928 

R0927 

2.20 

CH-9 

F 

Mature 

4/23/73 

R0931 

R0929 

2.08 

Radio  tracking  was  conducted  both  from  the  ground  and  from  aircraft. 
The  antenna  used  for  ground  tracking  was  a hand-held  Model  23,  3-element 
yagi  antenna  modified  to  the  specific  transmitter  frequency  range.  The 
antenna  was  obtained  from  Hy-gain  Electronics  Corporation,  8601  N.E. 

Highway  6,  Lincoln,  Nebraska  68505. 

An  aircraft  antenna  system  adapted  from  Craighead  et  al.  (1971),  was 
mounted  on  a Cessna  180  aircraft  having  a metal  skin.  It  is  a two-element 
driven  array  consisting  of  two  1/4-wavelength  grounded  whip  antennas 
spaced  1/4-wavelength  apart  and  attached  to  the  underside  of  the  fuselage. 

A 1 /4-wavel ength  delay  line  in  series  with  one  of  the  antennas  causes  a 
90-degree  phase  shift  in  one  signal  before  it  is  combined  with  the  signal 
from  the  other  antenna.  The  delay  line  is  a short  length  of  coaxial  cable 
enclosed  in  a small  switch  box.  A toggle  switch  connects  the  delay  line 
to  either  the  right  or  left  antenna.  The  system  provides  a stronger 
signal  through  the  antenna  on  the  side  of  the  aircraft  on  which  the  radioed 
animal  is  located.  By  switching  from  side  to  side  the  aircraft  can  "home 
in"  on  the  animal  by  a series  of  turns. 

Flight  dates,  whether  radioed  elk  were  observed  or  not,  and  the 
number  of  other  elk  present  near  the  radioed  elk  are  tabulated  in  Appendix 
X (p.  A-149).  Maps  of  radioed  elk  movements  are  shown  in  Appendix  Y (p. 

A- 151).  H 
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By  May  3,  CH-6  and  CH-2  were  moving  off  the  winter  range.  Both 
animals  crossed  the  continental  divide  near  Lewis  and  Clark  Pass  and 
reached  spring  range  between  lower  Alice  Creek  and  Landers  Fork  within 
24  hours.  This  was  the  time  between  the  aerial  sighting  on  May  3 and 
the  ground  location  on  May  4.  CH-9  remained  east  of  the  divide  a few 
days  longer,  but  arrived  on  the  Spencer  Bar  area  by  May  7. 

CH-6  eventually  crossed  Landers  Fork  and  spent  about  67  days  in 
and  near  a burned  area  between  Landers  Fork  and  Copper  Creek.  She  had 
a calf  which  was  observed  twice.  CH-6  was  always  with  or  close  by  several 
other  cows,  and  later  in  the  season,  cows  with  calves.  By  July  14,  CH-6 
had  left  the  spring  range  and  calving  area  and  traveled  to  summer  range 
on  Red  Mountain  and  North  Fork  Copper  Creek  in  the  Scapegoat  Wilderness 
area.  By  November  11  she  had  retraced  her  steps  to  former  spring  range 
between  Copper  Creek  and  Landers  Fork  and  by  January  3 had  recrossed  the 
continental  divide  onto  winter  range.  A winter  range  observation  indi- 
cated she  still  had  her  calf  by  her  side. 

The  movements  of  CH-2  were  quite  erratic  during  the  spring  of  1973. 
After  reaching  lower  Landers  Fork,  she  wandered  throughout  the  area  with 
other  elk  and  then  recrossed  the  continental  divide  into  the  East  Fork 
Falls  Creek  (Dearborn  River)  drainage.  She  spent  about  65  days  in  this 
area  traveling  widely  back  and  forth.  Finally  she  crossed  into  the  West 
Fork  and  Middle  Fork  Falls  Creek  drainages  and  spent  the  remainder  of 
the  summer  near  the  continental  divide  below  Caribou  Peak.  By  November  11 
CH-2  had  crossed  the  continental  divide  again  to  the  Silver  King  Mountain 
area.  She  was  still  west  of  the  divide  on  December  5 and  by  January  3, 
1974  she  was  again  on  winter  range  east  of  the  divide.  CH-2  and  CH-6, 
although  widely  separated  during  late  spring  and  summer,  were  observed 
close  together  on  their  winter  range. 

During  much  of  her  travels,  CH-2  was  quite  elusive  and  evaded 
visual  observation.  She  spent  much  of  her  time  in  heavy  timber.  When 
she  was  seen,  she  was  usually  by  herself,  or  at  least  no  other  animals 
were  seen  nearby. 

CH-9  spent  30  days  on  and  near  Spencer  Bar  in  company  with  several 
other  cow  elk  and  did  not  move  as  widely  as  did  CH-2  and  CH-6.  However, 
when  she  finally  did  move  off  the  spring  calving  area,  she  went  in  a 
hurry.  On  June  5 she  was  still  on  the  calving  area,  but  on  June  6 she 
was  located  at  a point  up  Landers  Fork  near  Lone  Mountain,  having 
traveled  about  8 airline  miles  overnight.  The  flight  on  June  6 was 
the  last  observation  made  on  CH-9  due  to  a radio  malfunction.  She  was 
searched  for  several  times,  but  not  found.  Finally  on  October  17  or  18, 
1973  she  was  killed  by  a hunter  near  Meadow  Lake  in  T 16N,  R 9W,  Sec.  18 
(center  of  south  half).  A bull  calf,  believed  by  the  hunter's  guide  to 
belong  to  the  dead  cow  was  also  killed  at  the  same  time  and  place. 

However,  on  July  11,  1973  a backpacker  observed  several  cow  elk,  one 
wearing  a "red"  neckband,  on  the  southwest  side  of  Bugle  Mountain  in  the 
Scapegoat  Wilderness,  west  of,  and  across  the  drainage  from  where  CH-9 
was  killed.  CH-9  did  have  a bright  red  stripe  on  her  blue  collar  which 
showed  up  readily.  Previous  observations  of  this  collar  showed  that  the 
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red  color  showed  up  better  than  the  blue  color,  and,  depending  on  light 
conditions,  frequently  made  the  entire  collar  appear  red.  Since  no 
other  banded  elk  were  known  to  be  in  this  area,  it  is  assumed  that  the 
hiker  observed  CH-9,  and  that  CH-9  traveled  at  least  as  far  into  the 
Scapegoat  Wilderness  as  Bugle  Mountain. 

CH-6  survived  the  winter  of  1973-74,  moving  to  several  locations 
on  the  winter  range  during  the  period.  She  ranged  west  toward  the 
continental  divide  for  a short  time,  then  returned  to  the  main  range. 
Between  April  30  and  May  4,  1974  she  again  crossed  the  continental 
divide  on  almost  the  same  date  as  in  1973  and  arrived  on  spring  range. 

She  was  first  found  on  May  4 in  the  same  location  where  she  spent  most 
of  her  time  in  the  spring  of  1973  on  the  ridge  between  Landers  Fork  and 
Copper  Creek. 

On  May  7 and  14  she  was  found  about  2 miles  east  of  there  on  the 
ridge  between  Landers  Fork  and  Hardscrabble  Creek  in  the  McDonald  Meadows 
area.  She  was  never  observed  there  in  1973,  although  she  did  move  east 
of  Landers  Fork  at  least  once,  on  June  6 of  that  year.  She  was  in  company 
with  several  other  cows  and  yearlings  on  spring  range  in  1974,  and  ob- 
servations indicated  that  one  of  the  yearlings  was  hers.  CH-6  did  not 
have  a new  calf  with  her  in  1974,  as  far  as  could  be  determined. 

The  movements  of  CH-6  in  1974  were  quite  different  than  in  1973. 

She  did  not  move  into  the  high  country  summer  range  as  early  in  1974  as 
she  did  in  1973.  She  stayed  on  the  spring  range  until  sometime  between 
August  15  and  September  3.  While  on  the  spring  range  she  was  seen  with 
other  cows  and  calves  and  also  by  herself.  On  September  3 and  14  she 
was  in  the  Indian  Meadows  area.  She  was  broadly  located  in  Red  Creek 
near  Red  Mountain  on  October  4,  but  the  weather  was  too  bad  to  determine 
a more  exact  location.  Two  subsequent  flights  on  October  29  and  November 
14  failed  to  locate  her  signal.  Finally  on  December  12  she  was  again 
located  between  Landers  Fork  and  Copper  Creek.  She  could  not  be  located 
on  January  15  and  January  31,  1975,  and  not  until  February  26,  1975  was 
she  again  located,  near  Lewis  and  Clark  Pass.  She  was  still  in  this  area 
on  March  28,  1975,  the  last  aerial  sighting  made  on  her  prior  to  completion 
of  this  report.  Her  radio  signal  was  practically  inaudible  on  the  last 
flight  and  it  is  believed  the  usefulness  of  her  transmitter  was  about  gone. 
However,  a report  of  a cow  elk  wearing  a "white"  neckband  was  received 
by  the  game  warden  in  Lincoln.  The  observation  was  made  by  a hiker  in 
August  1975  on  or  near  Bugle  Mountain  in  the  Scapegoat  Wilderness.  The 
neckband  on  CH-6  was  blue  with  a white  stripe  which  gave  a "whitish"  or 
"bluish-white"  appearance  from  a distance.  The  hiker  could  have  observed 
CH-6.  No  further  observations  of  CH-6  have  been  made  as  of  the  date  of 
this  report. 

CH-2  also  made  it  through  the  1973-74  winter.  Although  she  did  not 
travel  as  widely  as  CH-6,  she  did  move  to  several  different  locations 
during  the  winter  period.  In  the  spring  of  1974,  in  contrast  to  1973, 
she  did  not  cross  to  the  west  side  of  the  continental  divide,  but  went 
directly  into  East  Fork  Falls  Creek,  where  she  spent  considerable  time 
in  1973  prior  to  moving  to  higher  summer  range.  She  was  observed  in  the 
East  Fork  on  both  May  7 and  May  14,  1974.  In  1973  she  was  west  of  the 
divide  in  the  Landers  Fork  area  between  May  4 and  May  11,  but  by  May  14 
had  recrossed  the  divide  and  was  on  her  way  to  the  East  Fork  area. 
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Other  movements  of  CH-2  in  1974  were  also  different  than  in  1973. 
After  moving  into  the  East  Fork  of  Falls  Creek  she  made  her  way  into 
the  West  Fork  and  Middle  Fork  Falls  Creek  where  she  had  spent  considerable 
time  in  1973.  However,  she  suddenly  left  this  area.  On  July  15  she  was 
in  this  area  but  on  July  19  she  was  observed  all  alone  on  the  prairie 
about  4 miles  east  of  Bean  Lake,  having  traveled  a distance  of  13  air 
miles  in  4 days.  A week  later  she  was  back  in  the  mountains  with  other 
elk  and  spent  the  rest  of  the  summer  in  the  Table  Mountain-Falls  Creek 
Ridge  areas.  Radio  contact  was  lost  between  May  14  and  June  27  for 
some  unknown  reason,  so  her  whereabouts  during  this  period  are  unknown. 

On  October  4,  1974  she  was  still  on  the  east  slope  of  the  continental 
divide,  but  by  October  29  she  had  moved  into  the  backcountry  near  Caribou 
Peak  - the  same  area  she  occupied  during  the  summer  of  1973.  She  was 
still  in  this  area  on  December  12.  By  January  15  she  had  moved  into  the 
Table  Mountain  area.  She  finally  spent  the  rest  of  the  winter  of  1974-75 
with  other  elk  in  the  Cuniff  Creek  area  near  the  Dearborn  River.  She 
did  not  return  to  the  winter  range  where  she  was  banded  like  she  did  in 
the  winter  of  1973-74.  The  last  time  she  was  observed  prior  to  report 
completion  was  on  August  24,  1975  (observations  made  since  March  28, 

1975  are  not  plotted  on  the  maps  in  Appendix  Y).  Her  radio  was  still 
operating,  but  at  a significantly  reduced  level. 

Both  CH-2  and  CH-6  eventually  occupied  the  same  summer  range  areas 
in  1974  as  they  used  in  1973.  The  primary  difference  was  in  the  time  of 
occupancy.  Both  animals  had  similar  movement  behavior  in  1974.  They 
both  stayed  "outside"  of  their  1973  summer  areas  until  late  in  the  fall 
when  both  were  observed  in  the  areas  they  had  occupied  in  1973.  Again, 
the  exact  location  of  CH-6  on  October  4 was  not  determined,  even  though 
it  was  believed  she  was  in  the  Red  Mountain  area.  This  behavioral  dif- 
ference may  have  been  due  to  differences  in  climatic  conditions  in  1973 
and  1974.  The  summer  of  1973  was  very  dry,  whereas  1974  was  wetter. 

It  may  be  that  the  elk  did  not  have  to  move  to  higher  summer  range  in 
1974  because  of  the  wetter  summer  conditions.  However,  the  fall  of  1974 
was  long  and  dry  and  may  have  forced  the  elk  to  higher  range  at  a later 
time  than  was  necessary  in  1973. 

Radio  telemetry  data  and  aerial  observations  of  elk  established 
that  Spencer  Bar,  Hardscrabble  Basin  and  adjacent  lands  in  lower  Alice 
Creek  and  Landers  Fork  are  important  spring  range  and  elk  calving  areas. 
Since  only  3 elk  from  a wintering  herd  of  over  100  animals  were  fitted 
with  radios,  and  since  2 of  the  3 animals  migrated  to  and  spent  time  on 
or  near  the  Spencer  Bar  area,  it  is  evident  that  this  range  is  an 
important  link  in  the  life  cycle  of  this  herd.  Elk  utilizing  this  range 
are  the  same  animals  hunted  in  the  fall  in,  and  adjacent  to,  the  Scape- 
goat Wilderness.  Any  decline  in  available  spring  range  due  to  mining 
activities  may  have  an  adverse  impact  on  animals  in  this  herd. 

Loss  of  spring  range  might  be  offset  by  an  improvement  in  feed  on 
the  winter  range  east  of  the  continental  divide  (see  Figure  24).  Cattle 
presently  graze  these  mostly  private  lands  heavily  all  summer,  reducing 
available  feed  for  wintering  elk.  Acquisition  and/or  improvement  of 
critical  elk  winter  range  could  provide  for  a healthier  herd  and  a sub- 
sequent increase  in  calf  production. 
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Cessna  180  aircraft  used  in  tracking  radioed  elk.  May  14,  1973. 


The  potential  increase  in  number  of  people  in  the  Lincoln  valley 
because  of  mining  development  could  have  an  impact  on  elk  utilizing  the 
spring  range.  Local  residents  al ready  drive  into  the  Spencer  Bar  area 
to  view  the  elk  during  the  calving  season.  Local  residents  state,  from 
their  observations  over  many  years,  that  the  elk  move  farther  away  from 
roads  as  this  public  activity  increases.  Pickup-type  campers  were  ob- 
served during  the  study  to  have  stayed  overnight  in  the  middle  of 
Spencer  Bar  during  the  spring  period.  The  influx  of  several  hundred 
people  into  the  valley  could  increase  public  use  of  the  calving  area 
and  further  reduce  the  useful  amount  of  area  available  for  calving  pur- 
poses. In  fact,  increased  public  use  may  be  a significant  factor  as 
to  whether  the  calving  ground  could  continue  to  provide  one  of  the 
basic  needs  of  elk  - security  from  harassment. 

The  calving  areas  shown  in  Figure  23  apparently  supply  basic  needs 
for  elk  over  and  above  those  which  can  be  supplied  by  other  nearby  areas. 
Otherwise  concentrations  of  elk  would  have  been  found  in  these  other 
areas.  Thus  there  appears  to  be  no  alternative  area(s)  which  can  fur- 
nish these  required  spring  needs.  Any  loss  of  the  calving  areas  because 
of  mining  development  means  either  greater  concentrations  of  elk  on 
remaining  areas  or  a reduction  in  animals  using  the  range. 
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Vegetated  openings  and  adjacent  timber  cover  provide  food  and 
security  for  elk  on  Spencer  Bar.  May  21  & 26,  1971. 
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Based  on  preliminary  plans  of  the  Anaconda  Company,  the  tailings 
pond  will  cover  a portion  of  the  calving  ground  and  eliminate  elk  use 
there.  Should  the  proposed  pond  become  a reality,  elk  use  of  the  remain- 
ing calving  area  might  be  enhanced  by  controlling  public  or  company  access 
to  it  during  the  calving  period.  Should  a tailings  pond  not  be  built, 
another  consideration  for  improvement  of  the  calving  area  is  the  tailings 
pond  site  itself.  According  to  local  residents  and  prior  to  the  advent 
of  increased  vehicle  use  of  the  Alice  Creek  road,  elk  regularly  utilized 
this  grassland  flat  and  adjacent  hills  east  of  the  pond  site.  Very  few  elk 
presently  use  this  area,  possibly  due  to  easy  public  access  coupled  with 
a lack  of  suitable  escape  cover.  Thus  there  is  potentially  available 
a portion  of  spring  range  which  could  be  used  by  elk  if  access  to  it  were 
restricted  during  the  spring.  May  and  June  are  the  critical  months  when 
elk  occupy  the  area.  If  motorized  vehicles  could  be  controlled  in  Hard- 
scrabble Basin  during  this  period,  increased  elk  use  might  be  realized. 
Suitable  agreements  with  private  landowners  would  have  to  be  made  for 
this  to  be  accomplished. 


Easy  public  access  to  Spencer  Bar  and  vicinity  may  influence 
successful  use  of  this  elk  calving  area.  June  3,  1971. 


Domestic  sheep  are  grazed  by  the  Sieben  Ranch  Company  and/or  Sieben 
Livestock  Company  on  their  own  and  other  private  lands  in  the  calving 
area  (see  Figure  22).  Sheep  usually  arrive  on  the  area  about  July  1,  and 
are  removed  in  September.  By  the  time  the  sheep  arrive,  most  elk  have 
left  the  calving  area  and  gone  to  higher  summer  range.  However,  some  elk 
spent  the  summer  in  the  vicinity  of  the  calving  area.  Other  private 
lands  in  this  area  are  grazed  by  cattle  during  the  summer. 
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Suitable  feed  and  other  necessary  habitat  conditions  on  Spencer  Bar 
and  vicinity  are  apparently  the  reason  the  elk  move  there  from  east  of 
the  divide  in  the  spring.  Since  there  is  more  moisture  west  of  the  divide 
than  on  the  east  side,  and  competition  from  cattle  is  less,  grasses  and 
forbs  are  able  to  provide  a needed  "boost"  for  elk  which  usually  winter 
on  deficient  feed.  It  is,  therefore,  important  to  maintain  the  productivity 
of  the  area  for  this  purpose. 

No  range  analysis  was  made  in  the  calving  area.  In  the  spring,  elk 
have  first  use  of  the  newly  growing  grasses  and  forbs  prior  to  sheep  and 
cattle  use.  However,  the  extent  of  food  competition,  if  any,  between  the 
elk,  cattle  and  sheep  should  be  investigated.  Observations  of  the  area 
gave  the  impression  that  overgrazing  was  not  a major  problem  except  at 
sheep-holding  areas  and  around  salt  licks. 


SUMMARY 

With  a few  exceptions,  water  quality  is  high  in  the  Blackfoot  River 
and  its  tributaries.  The  Blackfoot  River  at  Pop's  Place  and  Willow  Creek 
(Flesher)  have  lower  water  quality  due  to  mine  drainage,  and  Willow  Creek 
(Flesher)  may  affect  water  quality  in  the  main  river  below  their  con- 
fluence. Elk  Creek  and  Union  Creek,  in  the  lower  river,  have  lowered 
water  quality  due  to  agricultural  activities. 

All  of  the  waters  sampled  had  calcium  and  bicarbonate  as  the  major 
ions.  Acid  mine  drainage  in  the  Mike  Horse  area  caused  an  increase  in 
sulfates  at  Pop's  Place  which  were  greater  than  in  any  of  the  other  waters 
sampled.  However,  bicarbonates  were  still  greater  than  sulfates  at  this 
station.  Anaconda  Company  water  quality  data  showed  calcium,  magnesium 
and  sulfate  to  be  the  major  ions  in  seepage  water  from  mine  tunnels. 

Poor  quality  water  from  mine  seepage  is  improved  by  the  time  it  reaches 
Pass  Creek,  but  there  are  still  chemical  problems  below  this  point  for 
several  miles. 

The  heavy  metals  iron,  zinc,  copper,  arsenic  and  lead  occur  in  the 
waters  sampled,  but  these  metals  could  not  be  detected  in  a significant 
number  of  the  samples  chemically  analyzed.  When  metals  were  detected, 
iron  occurred  most  frequently,  followed  by  zinc,  copper,  arsenic  and 
lead.  Sediment  analyses  showed  high  concentrations  of  iron  even  in 
streams  which  have  not  been  affected  by  mining  activities.  Thus  iron 
occurrence  in  surface  waters  is  from  both  natural  and  manmade  sources. 

Biological  oxygen  demand  is  low  in  the  waters  sampled.  The  highest 
BOD  recorded  was  3.0  mg/1  at  the  Hogum  station  on  the  main  river. 

The  numbers  of  col i form  bacteria  present  in  surface  water  were 
generally  low  at  the  sample  stations.  In  two  cases  total  coliforms 
exceeded  1000/100  ml,  but  75  percent  of  the  samples  did  not  exceed 
50/100  ml  - the  maximum  amount  recommended  for  Montana  A-closed  drinking 
water.  Eighty-eight  (88)  percent  of  the  analyses  showed  less  than  10 
fecal  coliforms  per  100  ml,  well  below  the  recommended  maximum  limit  of 
200/100  ml  for  B- Dq  waters. 
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Dissolved  oxygen  concentrations  at  all  stations  sampled  were  7.0 
mg/1  or  higher,  and  were  8.0  mg/1  or  higher  at  83  percent  of  the  stations 
sampled.  These  levels  meet  present  Montana  Water  Quality  Standards  for 
B-D]  waters.  Diurnal  oxygen  variations  over  a 24-hour  period  ranged 
from  0.4-1. 5 mg/1  at  six  stations,  and  56  percent  of  the  variations  were 
1 ess  than  1 . 0 mg/1 . 

pH  ranged  from  7. 3-8. 6 units  with  variations  of  0.3-0. 5 pH  units 
over  the  24-hour  period. 

Turbidity  values  recorded  were  extremely  low  at  most  stations  except 
during  spring  runoff.  Natural  runoff  from  Landers  Fork  contributes  almost 
all  of  the  sediment  to  the  Blackfoot  River  above  Lincoln  and  downstream 
as  far  as  Nevada  Creek.  Nevada  Creek  and  the  North  Fork  of  the  Blackfoot 
River  also  add  to  the  sediment  load  of  the  main  river.  Most  tributaries 
contribute  some  suspended  sediment  during  high  water,  but  are  extremely 
clear  (often  less  than  1.0  JTU  turbidity)  at  other  times  of  the  year. 

Poor  logging  practices  and  road  building  on  state  land  in  Section  16, 

T 15N,  R 7W  on  Alice  Creek  caused  massive  slumping  of  water-saturated  soil 
into  the  creek,  resulting  in  turbidity  increases  at  the  Highway  200  sample 
station.  Corrective  measures  by  the  state  of  Montana  should  be  undertaken 
on  this  problem.  The  turbidity  of  the  main  river  at  Flesher  reached  a 
maximum  of  5.2  JTU  in  1973  and  was  only  4.6  JTU  in  1972.  An  increase  in 
turbidity  at  this  station  will  be  a good  indicator  of  man-caused  sediment 
problems  above  the  station. 

Continuous  temperature  records  kept  by  the  U.  S.  Geological  Survey 
at  two  gaging  stations  showed  that  surface  water  temperatures  reached  a 
maximum  of  64.4  F in  July  and  August  at  Pop's  Place,  and  a maximum  of 
70.7  F at  Hogum  in  August.  Maximum  summer  temperatures  may  prevail  for 
2-3  weeks  at  a time,  but  the  daily  maximum  temperature  is  cooled  by  13-20  F 
during  the  night. 

Hydrographs  of  streamflow  in  the  main  river  above  Landers  Fork  showed 
maximum  flows  occurred  generally  between  April  and  July  and  minimum  flows 
between  August  and  March. 

Landers  Fork  contributes  most  of  the  total  discharge  to  the  upper 
river  and  flows  usually  peak  in  the  first  week  of  June.  The  Blackfoot 
above  Landers  Fork  may  peak  2-3  weeks  earlier,  depending  on  air  temperature 
and  precipitation. 

Bottom  fauna  populations  were  sampled  at  11  stations.  Populations 
are  reduced  at  Pop's  Place  on  the  main  river  due  to  mine  drainage  upstream. 
Although  the  number  of  species  and  number  of  individuals  was  substantially 
reduced  at  Pop's  Place,  they  had  both  greatly  increased  at  the  Flesher 
station  5 miles  downstream,  suggesting  substantial  recovery.  The  highest 
number  of  species  found  during  a single  sampling  period  was  53  at  the 
Hogum  station  on  the  Blackfoot  River.  The  next  highest  was  50  species 
in  Alice  Creek  at  highway  200.  Samples  from  other  stations  contained 
from  25-45  species  each.  The  highest  number  of  species  found  at  Pop's 
Place  and  Flesher  was  16  and  32,  respectively.  The  effect  of  Willow  Creek 
(Flesher)  on  bottom  fauna  in  the  Blackfoot  River  is  not  known. 


Trout  populations  were  found  in  all  streams  sampled  in  the  study 
area,  except  the  Blackfoot  River  between  Beartrap  Creek  and  Pass  Creek 
in  the  Mike  Horse  area.  Catchable-sized  trout  are  limited  by  physical 
habitat  in  the  smaller  streams,  but  nevertheless  provided  a fishery. 

Larger  trout  were  found  in  the  main  river,  especially  below  Lincoln. 
Indications  were  that  natural  reproduction  occurred  in  all  streams  con- 
taining fish,  and  that  resident  cutthroat,  brook  and  brown  trout  did 
not  migrate  long  distances  to  spawn.  Dolly  Varden  and  mountain  white- 
fish  may  move  longer  distances  to  spawn,  but  sufficient  data  to  deter- 
mine this  were  not  obtained.  The  presence  of  trout  in  nearly  all  waters 
further  indicates  high  water  quality. 

It  is  evident  from  electrofishing  and  bottom  fauna  data  that  fish 
and  bottom  fauna  populations  are  depressed  in  the  Blackfoot  River  near 
Pop's  Place.  Anaconda  Company  data  established  that  high  levels  of 
metals,  particularly  zinc  from  the  Mike  Horse  tunnel,  flowed  into  the 
Blackfoot  River  from  abandoned  mines  in  the  Mike  Horse  area. 

However,  the  quality  of  water  in  the  Blackfoot  improves  by  the  time 
it  reaches  the  mouth  of  Pass  Creek.  Both  cutthroat  and  brook  trout 
occupied  these  waters.  This  water  quality  improvement  is  probably  due 
to  dilution  and  precipitation  of  toxic  metals  by  surface  and  ground 
water  inflow  at  the  mouth  of  Pass  Creek.  However,  chemical  conditions 
were  still  not  good  enough  below  Pass  Creek  near  Pop's  Place  to  sustain 
a fishery  consistent  with  the  good  physical  habitat  present  in  the  stream. 
The  exact  downstream  extent  of  the  depressed  biota  is  unknown,  but  it 
was  greatly  improved  at  the  Flesher  station  5 miles  downstream. 

Stream  sediment  analyses  suggest  that  high  concentrations  of  metals, 
particularly  cadmium  and  zinc,  in  the  stream  substrate  may  have  an 
indirect  toxic  effect  on  the  stream  biota.  Immature  insect  forms  living 
on  the  substrate  may  accumulate  these  metals  in  their  systems  from  direct 
contact  or  through  ingestion  of  other  food  organisms  which  live  on  the 
metal-laden  substrate.  The  result  could  be  a direct  mortality  of  the 
more  sensitive  forms,  or  egg  mortality  during  reproduction.  Since  trout 
also  lay  eggs  in  stream  substrates  during  spawning,  certain  metals  may 
have  the  same  effect  on  them  - increased  mortality  by  absorption  of  the 
metals  into  deposited  eggs.  The  result  would  be  reduced  recruitment  of 
young  fish  to  the  stream  population.  Young-of-the-year  trout  were 
captured  from  the  stream,  indicating  that  reproduction  was  at  least 
partially  successful.  Another  possibility  is  that  the  lack  of  insect 
life  reduced  the  fish  food  supply  so  that  only  the  most  competitive  fish 
survived  to  adulthood. 

Fish  populations  in  the  Blackfoot  River  below  the  mouth  of  Willow 
Creek  (Flesher),  when  compared  with  those  above,  indicated  some  adverse 
influence  of  Willow  Creek  on  the  fishery.  This  would  be  due  to  mine 
drainage  from  Sandbar  Creek  which  enters  Willow  Creek  3 miles  upstream 
from  its  mouth. 

Fish  and  wildlife  species  will  be  affected  by  the  proposed  mining 
development  by  direct  loss  of  habitat.  Increased  pressure  from  a larger 
human  population  may  also  affect  these  populations. 
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Aerial  and  ground  observations  of  elk  distribution  showed  that 
Spencer  Bar  and  adjacent  lands  are  important  elk  calving  areas.  These 
areas  are  spring  ranges  for  elk  which  winter  on  private  land  east  of 
the  continental  divide  and  summer  in  or  near  the  Scapegoat  Wilderness 
area.  This  fact  was  documented  by  the  use  of  radio  collars  placed  on 
three  cow  elk  in  April  1973.  The  movements  of  two  of  these  elk  were 
monitored  by  aircraft  until  March  1975.  The  radio  on  the  third  elk 
stopped  transmitting  in  June  1973,  and  the  animal  was  killed  by  a hunter 
in  October  1973  in  the  Scapegoat  Wilderness. 

A portion  of  the  Spencer  Bar  elk  calving  area  would  be  encroached 
upon  by  a proposed  tailings  pond  and  increased  public  use  of  the  area 
during  the  spring  calving  period  could  have  an  adverse  impact  if  develop- 
ment should  occur. 

Beaver  habitat  will  be  lost  in  the  areas  used  for  the  proposed  open 
pit  mine,  tailings  pond  and  clarification  pond.  Reservoirs  created  by 
the  tailings  pond  and  clarification  pond  will  alter  existing  fisheries. 
Metallic  wastes  from  mill  tailings  may  make  the  active  tailings  pond 
unsuitable  for  trout  species  which  presently  occupy  waters  in  that  area. 

Present  and  potential  subdivisions  along  the  Blackfoot  River  near 
Lincoln  will  likely  be  more  in  demand  than  at  present  if  the  population 
of  the  valley  increases.  Such  demand  will  pose  an  added  threat  to  the 
natural  meandering  course  of  the  river.  Streambank  stabilization  projects 
will  likely  be  requested  by  riverfront  property  owners.  The  cumulative 
result  of  such  protection  measures  will  be  increased  channel  erosion  and 
loss  of  fish  habitat.  Lincoln  sits  in  a flood-prone  area  and  any 
tampering  with  the  streams  could  increase  the  flood  hazard. 

Proper  planning  by  the  mining  company  and  local  planning  groups 
would  greatly  reduce  the  impact  of  development  on  the  land,  its  fish  and 
wildlife  and  the  social  structure  of  the  Lincoln  area.  Fish  and  wildlife 
habitats  which  are  destroyed  or  altered  by  mining  development  should  be 
compensated  for  by  purchase  of  other  lands  at  the  developer's  expense. 

Lands  in  the  Alice  Creek  area  not  actually  needed  for  mining  purposes 
should  be  turned  over  to  the  Montana  Department  of  Fish  and  Game  for 
management  in  accordance  with  the  March  16,  1970  letter  of  agreement 
from  the  Anaconda  Company  to  the  Director,  Montana  Fish  and  Game  Department. 


LITERATURE  CITED 

Alden,  W.  C.  1953.  Physiography  and  glacial  geology  of  western  Montana 
and  adjacent  areas.  U.  S.  Geol . Surv.  Prof.  Paper  231.  200  p. 

APHA,  AWWA,  WPCF.  1971.  Standard  methods  for  the  examination  of  water 
and  wastewater.  13th  ed.  Am.  Publ.  Health  Assn.,  Washington,  D.  C. 
874  p. 

Brown,  E. , M.  W.  Skougstad  and  M.  J.  Fishman.  1970.  Techniques  of  water- 
resources  investigations  of  the  U.  S.  Geological  Survey.  Book  5 - 
laboratory  analysis.  Chapter  A1  - Methods  for  collection  and  analysis 
of  water  samples  for  dissolved  minerals  and  gases.  160  p. 


84 


Briscoe,  H.  T.  1949.  General  chemistry  for  colleges.  4th  ed.  Houghton 
Mifflen  Co.,  Boston.  773  p. 

Coffin,  D.  L.  and  K.  R.  Wilke.  1971.  Water  resources  of  the  upper  Black- 
foot  River  valley,  westcentral  Montana.  Report  No.  1 of  technical 
report  series  of  the  Water  Resources  Division,  Dept.  Natl.  Res.  and 
Conser. , Helena,  Mont.  82  p. 

Craighead,  J.  J.,  F.  J Craighead, Jr.  and  J.  R.  Varney.  1971.  Development 
of  satellite  related  biotelemetry  equipment.  Prog.  Rept. , NASA  Res. 
Grant  NGR  27-002-006.  Mont.  Coop.  Wildl.  Res.  Unit,  Univ.  Montana, 
Missoula.  38  p.  mimeo. 

Dale,  A.  1971.  Progress  report,  Blackfoot  River  water  quality  study. 

Mont.  Fish  and  Game  Dept.  29  p.  mimeo. 

Dufor,  C.  N.  and  E.  Becker.  1964.  Public  water  supplies  of  the  100 
largest  cities  in  the  United  States,  1962.  U.  S.  Geol . Surv.  Wat. 
Supply  Paper  1812.  364  p. 

Hem,  J.  D.  1970.  Study  and  interpretation  of  the  chemical  characteristics 
of  natural  water.  U.  S.  Geol.  Surv.  Wat.  Supply  Paper  1473.  363  p. 

Kittrell,  F.  W.  1969.  A practical  guide  to  water  quality  studies  of 
streams.  Fed.  Wat.  Poll.  Cont.  Admin.,  Washington,  D.  C.  135  p. 

McKee,  J.  E.  and  H.  W.  Wolf.  1963.  Water  quality  criteria.  2nd  ed. 

Publ.  No.  3-a,  Calif.  Wat.  Res.  Contr.  Bd.  548  p. 

Montana  Water  Resources  Board.  1970.  The  Anaconda  Company's  proposal 
for  development  of  the  Heddleston  mining  district,  Lewis  and  Clark 
County,  Montana.  Statement  by  Douglas  G.  Smith,  Director,  MWRB,  at 
public  briefing,  Helena,  March  18,  1970.  9 p.  mimeo. 

Mudge,  M.  R. , R.  L.  Earhart,  K.  C.  Watts,  Jr.,  E.  T.  Tuchek,  W.  L.  Rice 
and  D.  L.  Peterson.  1971.  Mineral  resources  of  the  Lincoln  back- 
country  area,  Powell  and  Lewis  and  Clark  Counties,  Montana.  U.  S. 
Geological  Survey  open  file  report,  compiled  by  U.  S.  Geol.  Surv. 
and  U.  S.  Bur.  of  Mines.  165  p. 

Needham,  P.  R.  and  R.  L.  Usinger.  1956.  Variability  in  the  macro faun a 
of  a single  riffle  in  Prosser  Creek,  California,  as  indicated  by 
the  Surber  sampler.  Hilgardia  24(14) : 383-409 . 

Pardee,  J.  T.  and  F.  C.  Schrader.  1933.  Metalliferous  deposits  of  the 
greater  Helena  mining  region,  Montana.  U.  S.  Geol.  Surv.  Bull.  842. 

U.  S.  Govt.  Print.  Off.,  Washington,  D.  C.  318  p. 

Spence,  L.  E.  1970.  Western  Montana  fishery  study.  Fed.  Aid  in  Fish. 
Restor.  Proj.  F-12-R-15.  April  1,  1968  to  March  31,  1969.  22  p. 

mimeo. 


. 1974.  An  inexpensive  surface  water  dissolved  oxygen  sampler. 

Prog.  Fish.  Cult.  36(1):  p.  26. 


85 


Terhune,  L.  B.  D.  1958.  The  mark  IV  groundwater  standpipe  for  measuring 
seepage  through  salmon  spawning  gravel.  J.  Fish.  Res.  Bd.  Can.  15: 
1027-1063. 

Van  Meter,  W.  P.  1973.  Heavy  metal  concentrations  in  fish  tissues.  OWRR 
Project  No.  A-053-Mont  entitled  "Cadmium,  lead,  and  zinc  concentra- 
tions in  the  fish  of  the  upper  Clark  Fork  River."  In  Annual  Report 
of  Montana  University  Joint  Water  Resources  Center,  Mont.  St.  Univ., 
Bozeman,  p.  21-29. 

Vincent,  R.  1971.  River  electrofishing  and  fish  population  estimates. 

Prog.  Fish.  Cult.  33( 3) : 1 63-1 69 . 

. 1974.  Addendum  to  river  electrofishing  and  fish  population 

estimates.  Prog.  Fish.  Cult.  36(3):  p.  182. 

Waters,  T.  F.  and  R.  J.  Knapp.  1961.  An  improved  streambottom  fauna 
sampler.  Trans.  Amer.  Fish.  Soc.  90(2) : 225-226 . 

Weisel,  G.  F.  and  R.  L.  Newell.  1970.  Quality  and  seasonal  fluctuation 
of  headwater  streams  in  western  Montana.  Bull.  38,  Mont.  Forest  and 
Conservation  Exper.  Sta.,  School  of  Forestry,  Univ.  of  Mont.,  Missoula. 

16  p. 

Wilhm,  J.  L.  and  T.  C.  Dorris.  1968.  Biological  parameters  for  water 
quality  criteria.  Bioscience  18(6) : 477-481 . 

Williams,  A.  S.  (editor).  1970.  Lincoln  area  study,  analyses  and  proposals. 
Center  for  Planning  and  Economic  Development,  Mont.  St.  Univ.,  Bozeman. 

126  p. 


86 


t* 


APPENDIX  A 


Results  of  Laboratory  Analyses 


Laboratory  analyses  were  conducted  by  the  State  Chemistry  Laboratory, 

Helena.  Only  a partial  record  is  given  herein  for  those  stations  which  had 
more  than  12  samples  analyzed.  These  stations  are:  Main  River  at  Flesher, 

Hogum,  Dalton,  Canyon  and  Rainbow  Bend;  tributaries  at  Alice  Creek  and 
Poorman  Creek.  For  these  stations  12  sampling  dates  were  selected  which 
included  the  maximum,  minimum  and  approximate  average  total  dissolved  solids 
for  the  station,  with  the  remainder  selected  randomly  over  the  sample  period, 
but  with  the  stipulation  that  each  of  the  12  months  of  the  year  are  represented. 

All  values  are  given  in  mg/1  except  turbidity  (JTU) . Total  hardness, 
alkalinity,  CO3  and  HCO3  are  reported  as  mg/1  CaCO^.  Alkalinity  values  are 
total  and  are  calculated  from  HCO3  and  CO3  values  as  follows  (Hem,  1970,  Pg  84): 

(1)  HCO^  value  X 0.8202  = bicarbonate  alkalinity  as  CaCO^ 

(2)  CO3  value  (if  any)  t 0.4917  X 0.8202  = carbonate  alkalinity  as  CaC03 

(3)  (1)  + (2)  = total  alkalinity  as  CaC03 

Metals  analyses  are  reported  as  total  recoverable. 

A zero  entry  means  the  value  was  less  than  the  analytical  detection  level 
(except  CO3,  which  is  the  true  value  if  pH  was  below  8.3).  A blank  in  a column 
means  no  analysis  was  performed. 

Prior  to  February,  1971  sodium  and  potassium  values  were  determined  by 
calculating  the  difference  between  the  sum  of  the  determined  anions  and  the  sum 
of  the  determined  cations  in  milliequivalents/liter . Direct  determiniations  of 
these  values  by  atomic  absorption  began  in  February,  1971  and  resulted  in  increased 
accuracy  in  the  cation-anion  balance. 

Water  samples  were  collected  in  flowing  water  beneath  the  water  surface  in 
midstream  whenever  possible.  During  the  period  when  only  "total  recoverable" 
metals  were  determined,  a 1-liter  Nalgene  bottle  was  filled  by  submerging  it 
beneath  the  water  surface.  "Dissolved"  metals  analyses  required  additional 
quantities  of  water,  so  a 2-quart  plastic  jug  was  filled  at  the  same  time  that  the 
1-liter  bottle  was  filled.  The  1-liter  sample  was  used  for  total  recoverable 
metals  and  required  no  treatment.  Water  in  the  2-quart  jug  was  filtered  through  a 
.45  micron  membrane  filter  into  two  1-liter  Nalgene  bottles.  One  bottle  received 
no  further  treatment.  Three  milliliters  of  1:1  concentrated  nitric  acid  (HNO3) 
were  added  to  the  second  bottle  and  the  bottle  shaken.  Labels  containing  pertinent 
collection  data  were  attached  to  each  sample  bottle. 

Samples  for  nitrogen  and  phosphorus  determination  were  collected  in  glass  jars 
and  immediately  chilled  in  ice  water  to  4 C.  The  samples  were  transported  to  the 
laboratory  the  same  day  and  analyses  were  immediately  begun  for  those  N and  P 
compounds  which  are  unstable. 
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APPENDIX  A continued 


BLACEFOOT  RIVER  AT  POP'S  PLACE 
Calc . 
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0 
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36 

5 
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0 
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1-2-69 

0 

128 

170 

0 

172 

3 

5 

c 

.28 

lLl 

36 

15 

0 

0 

0 

0 

3-28-69 
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0 

.22 

0 

■ — 
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1L0 

130 

0 

160 

1 

0 

.10 

.20 

131 

37 

9 

2 

0 

.01 

0 

9-21-71 

130 

126 

0 

160 

8 

0 

.20 

.30 

131 

36 

9 

2.1 

0 

0 

.02 

1 -?1 

190 

130 

0 

160 

9 

0 

0 

.10 

131 

35 

9.2 

1.8 

0 

0 

0 

.01 

A-Op-72 

no 

110 

0 

170 

12 

0 

.30 

.10 

139 

31 

7.2 

.9 

l03_ 

.001 

.01 

.02 

,121 

7_i  0-72 

1 !'0 

120 

0 

l6o 

12 

0 

.22 

.10 

131 

_Ui 

8.L 

1*1 

.06 

.002 

.02 

.01 

,01 

10-11 -72 

110 

120 

0 

lliO 

6 

0 

.13 

.10 

115 

_31 

7.2 

2 

o 

.001 

0 

0 

0 

11-29-72 

2C9 

126 

0 

lu6 

16 

.5 

.10 

120 

_H 

8A 

i*£ 

0 

0 

.01 

0 

0 

3>  SPRING  CREEK 

i 

CO 


Calc. 
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APPENDIX  B 


Minimum  and  Maximum  Values  of  Chemical  Constituents  (mg/l) 
and  Where  the  Values  Occurred 

Turbidity  (JTU) 

Main  River  - Minimum  < dl*  at  all  stations.  Maximum  20  at  Rainbow  Bend. 
Tributaries  - Minimum  <dl  at  Hogum  Creek.  Maximum  285  at  KIV  Creek. 

(The  above  values  are  from  infrequent  (usually  monthly)  sampling 
and  probably  do  not  present  a true  turbidity  picture  (particularly 
higher  values).  See  section  on  turbidity  for  more  complete  data.) 

Total  Residue 

Main  River  - Minimum  60*at  Rainbow  Bend.  Maximum  261  at  Dalton. 
Tributaries  - Minimum  10  at  West  Twin  Creek.  Maximum  288  at  Hard- 
scrabble Creek. 


Total  Hardness 

Main  River  - Minimum  60  at  Pop's  Place,  Flesher,  Canyon.  Maximum  340 
at  Dalton. 

Tributaries  - Minimum  7 at  West  Twin  Creek.  Maximum  310  at  Union 
Creek. 


Total  Alkalinity  (Calculated) 

Main  River  - Minimum  35  at  Pop's  Place.  Maximum  189  at  Dalton. 
Tributaries  - Minimum  5 at  West  Twin  Creek.  Maximum  226  at  Gold 
Creek. 

*(dl  = less  than  analytical  detection  level 


Carbonate,  CO j 

Main  River  - Minimum  <dl  at  all  stations.  Maximum  12  at  Rainbow 
Bend. 

Tributaries  - Minimum  <dl  at  all  stations.  Maximum  24  at  Poorman 
Creek. 

(Unpolluted,  natural  waters  normally  have  extremely  low  amounts 
of  CO3  due  to  a buffering  capacity  which  changes  the  CO3  to  HCO3 
(bicarbonate)  below  pH  8.3.) 

Bicarbonate  HCO3 

Main  River  - Minimum  43  at  Pop's  Place.  Maximum  230  at  Dalton. 
Tributaries  - Minimum  6 at  West  Twin  Creek.  Maximum  275  at  Union 
Creek. 

(The  principal  anion  in  all  waters  sampled  was  HCO3.) 

Sulfate,  S0^ 

Main  River  - Minimum  <dl  at  Flesher,  Hogum,  Dalton,  Canyon. 

Maximum  79  at  Pop's  Place. 

(The  higher  values  found  at  Pop's  Place  are  due  to  acid  mine 
drainage  from  sulfide  ore  in  several  old  mines  in  the  Heddleston 
District.) 

Tributaries  - Minimum  <dl  at  21  of  29  stations.  Maximum  22  at 
Hogum  Creek. 
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Cloride,  Cl“ 

Main  River  - Minimum  <dl  at  all  but  Pop's  Place  (1.0).  Maximum  25 
at  Rainbow  Bend. 

Tributaries  - Minimum < dl  at  8 of  29  stations.  Maximum  11  at  Pass 
Creek,  Kleinschmidt  Creek,  and  Onion  Creek. 

(High  chloride  levels  are  usually  one  sign  of  a stream  polluted 

by  domestic  sewage.) 


Nitrate,  NO^ 

Main  River  - Minimum  <dl  at  all  stations  except  7-up  Pete  (.05). 
Maximum  5.3  at  Hogum. 

Tributaries  - Minimum  <dl  at  24  of  29  stations.  Maximum  8.90  at 
Clearwater  River. 

Fluoride,  F 

Main  River  - Minimum  <dl  at  all  stations  except  7-up  Pete  (.10). 
Maximum  .50  at  Pop's  Place. 

Tributaries  - Minimum <dl  at  17  of  29  stations.  Maximum  2.0  at 
Hardscrabble  Creek. 

Calcium,  Ca+ 

Main  River  - Minimum  10  at  Pop's  Place.  Maximum  56  at  Canyon. 
Tributaries  - Minimum  2 at  both  East  Twin  and  West  Twin  Creeks. 
Maximum  68  at  Belmont  Creek. 

(Calcium  was  the  most  abundant  cation  found  in  the  waters 
sampled.) 


Magnesium,  Mg+ 

Main  River  - Minimum  <dl  at  Canyon.  Maximum  39  at  Hogum. 
Tributaries  - Minimum  <dl  at  Pass  Creek,  Clearwater  River,  East 
Twin  Creek  and  West  Twin  Creek.  Maximum  51  at  Union  Creek. 

(Magnesium  was  the  second  most  abundant  cation  found  in  the 
waters  sampled. ) 


Sodium  and  Potassium,  Na+  + K+ 

Main  River  - Minimum  <dl  at  all  stations  except  7-up  Pete  (.03). 
Maximum  33  at  Canyon. 

Tributaries  - Minimum  <dl  at  23  of  29  stations.  Maximum  22  at 

Kleinschmitt  and  Elk  Creeks. 

Total  Recoverable  Iron,  Fe 

Main  River  - Minimum  <”dl  at  all  stations  except  7-Up  Pete  (.03). 
Maximum  1.5  at  Canyon. 

Tributaries  - Minimum <11  at  20  of  29  stations.  Maximum  2.5  at 
Sandbar  Creek. 

Dissolved  Iron,  Fe 

Main  River  (analyzed  at  3 of  6 stations  only)  - Minimum  <dl  at 
all  stations  except  7-up  Pete  (.03).  Maximum  .19  at  Dalton. 
Tributaries  (analyzed  at  7 of  29  stations  only)  - Minimum  <dl  at 
Alice  Creek,  Hardscrabble  Creek,  Landers  Fork,  and  Poorman  Creek. 
Maximum  .20  at  Willow  Creek  (Flesher). 

Total  Recoverable  Arsenic,  As 

Main  River  - Minimum  <dl  at  all  stations.  Maximum  .008  at  Rainbow 
Bend. 

Tributaries  - Minimum  <dl  at  all  stations.  Maximum  .006  at  Beaver 


Creek. 
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Total  Recoverable  Zinc,  Zn^” 

Main  River  - Minimum  <dl  at  all  stations  except  Pop's  Place  (.01). 
Maximum  0.94  at  Flesher. 

Tributaries  - Minimum  <dl  at  27  of  29  stations.  Maximum  0.72  at 
Alice  Creek. 


Dissolved  Zinc,  Zn  + 

Main  River  (analyzed  at  4 of  7 stations  only)  - Minimum  <dl  at 
all  four  stations.  Maximum  0.17  at  Flesher. 

Tributaries  (analyzed  at  8 of  29  stations  only)  - Minimum  <dl  at 
all  8 stations.  Maximum  0.02  at  Alice  Creek  and  Hardscrabble  Creek. 

Total  Recoverable  Lead,  Pb+ 

Main  River  - Minimum  <dl  at  all  stations.  Maximum  0.01  at  Flesher, 
Dalton  and  Canyon. 

Tributaries  (analyzed  at  20  of  29  stations  only)  - Minimum  <dl  at 
all  20  stations.  Maximum  of  0.02  at  Poorman  Creek. 

Dissolved  Lead,  Pb  + 

Main  River  (analyzed  at  4 of  7 stations  only)  - Minimum  <dl  at 
all  4 stations.  Maximum  0.01  at  3 of  the  4 stations. 

Tributaries  (analyzed  at  5 of  29  stations  only)  - Minimum  <dl  at 
all  stations.  Maximum  0.01  at  4 of  5 stations. 


Total  Recoverable  Copper,  Cu  + 

Main  River  - Minimum  <dl  at  all  stations.  Maximum  0.18  at  Flesher. 
Tributaries  - Minimum  <dl  at  24  of  29  stations.  Maximum  0.12  at 
East  Twin  Creek. 


Dissolved  Copper,  Cu"*" 

Main  River  (analyzed  at  4 of  7 stations  only)  - Minimum  <dl  at  all 

4 stations.  Maximum  0.02  at  all  stations  except  7-up  Pete  ( < dl) 
Tributaries  (analyzed  at  8 of  29  stations  only)  - Minimum  <dl  at 

5 of  8 stations.  Maximum  0.02  at  4 of  8 stations. 

Nitrogen  as  Nitrite  N02-N 

Main  River  (analyzed  at  3 of  7 stations  only)  - Minimum  <dl  at  all 
stations.  Maximum  0.002  at  Dalton. 

Tributaries  (analyzed  at  4 of  29  stations  only)  - Minimum  <dl  at  all 
stations.  Maximum  0.003  at  Alice  Creek. 

Nitrogen  as  Ammonia,  NH-j-N 

Main  River  (analyzed  at  3 of  7 stations  only)  - Minimum  and  maximum  <dl 
at  all  stations. 

Tributaries  (analyzed  at  4 of  29  stations)  - Minimum  and  maximum  <dl 


at  all  stations. 
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Nitrogen  as  Nitrate  NO^-N 

Main  River  (analyzed  at  3 of  7 stations  only)  - Minimum  0.01  at 
Flesher  and  Canyon.  Maximum  0.60  at  Canyon. 

Tributaries  - (analyzed  at  4 of  29  stations  only)  - Minimum  0.01  at  Alice 
Creek.  Maximum  0.46  at  Hardscrabble  Creek. 


Organic  Nitrogen 

Main  River  (analyzed  at  3 of  7 stations  only)  - Minimum  <dl  at  Flesher. 
Maximum  0.85  at  Dalton. 

Tributaries  (analyzed  at  4 of  29  stations  only)  - Minimum  <dl  at 
Willow  Creek  (Flesher)  and  Alice  Creek.  Maximum  1.5  at  Poorman  Creek. 

Total  Phosphate,  P0^ 

Main  River  (analyzed  at  3 of  7 stations  only)  - Minimum  <dl  at  all  3 
stations.  Maximum  0.19  at  Canyon. 

Tributaries  (analyzed  at  4 of  29  stations  only)  - Minimum  0.01  at 
Alice  Creek  and  Poorman  Creek.  Maximum  0.10  at  Poorman  Creek. 

Ortho  Phosphate,  P0 
4 

Main  River  (analyzed  at  3 of  7 stations  only)  - Minimum  <[dl  at  all  3 
stations.  Maximum  0.04  at  Canyon. 

Tributaries  (analyzed  at  4 of  29  stations  only)  - Minimum  {dl  at 
Poorman  Creek  and  Hardscrabble  Creek.  Maximum  0.08  at  Hardscrabble 
Creek. 
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Analytical  Detection  levels  of  Chemical  Constituents 


Constituents 

Minimum  Detecti 

Residue,  total 

10 

Hardness,  total 

.1 

C0Q 

6 

3 

(above  pH  8.3) 

1.2 

HCO3 

6 

1.2 

S04 

1.0 

Cl 

1.0 

.5 

N03 

.01 

F 

.05 

Ca 

.1 

Mg 

.1 

Na 

.1 

Fe 

l — 1 

O 

• 

As 

.001 

Zn 

.01 

Pb 

.01 

Cu 

.01 

no2_n 

.001 

NH3-N 

.01 

no3-n 

.01 

Org.  N 

.01 

PO4,  total 

.01 

PO^,  Ortho 

.01 

Prior  to  July  1972 
since  July  1972 

Prior  to  July  1972 


U 


“Prior  to  February  1971,  Na  was  calculated.  Since  then  it  has  been 
measured  directly  by  atomic  absorption. 


Note:  In  all  cases  except  NO2-N  and  Arsenic  (As),  results  are  reported 

to  two  significant  figures.  N02~N  and  As  are  reported  to  three 
significant  figures. 
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Summary  of  Laboratory  Analyses  with  Chemical  Results  Less  Than 
and  Greater  Than  the  Analytical  Detection  Level 


Samples  collected  during  the  period  February  1968  through 
August  1973.  Main  river  stations  are  given  in  descending 
order  downstream  followed  by  tributaries  in  descending  order 
downstream. 


RM 

N = 

dl 

N<dl 
%<  dl 

Range  y dl  = 
X>dl 


River  Mile 

Sample  size,  or  total  number  of  laboratory 
analyses  made  during  the  period. 

Analytical  detection  level  of  chemical  constituent 
(see  Appendix  C). 

Number  of  analyses  with  chemical  results  less 
than  the  detection  level. 

Percent  of  analyses  with  chemical  results  less 
than  the  detection  level. 

Lowest  (L)  and  highest  (H)  chemical  results 
which  were  greater  than  the  detection  level. 
Average  value  of  chemical  results  which  were 
greater  than  the  detection  level 


All  values  in  mg/liter  except  turbidity  (JTU). 


A blank  space  in  a column  means  all  values  were  less  than  the 
detection  level.  Numbers  in  parentheses  indicate  only  one 
value  was  greater  than  the  detection  level.  A dash  (-)  indicates 
no  data  were  collected.  When  all  spaces  below  a dash  (-)  are  blank, 
this  indicates  no  data  were  collected. 

Analyses  were  done  in  accordance  with  Standard  Methods 
for  the  Examination  of  Water  and  Wastewater,  current  edition. 
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■P  C -rj 

tS  s s © 
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d o ® oHo 
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Fe  Zn  Pb  Cu 
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8 
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7 
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8 
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0 

0 

0 

Q 

s 
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0 
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0 
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0 
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..  0 

o 
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13 
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29 

13 
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0 

100 

100 
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60 

35 

0 

43 
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.04 
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.02 

.01 
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160 

62 
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76 

79 
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2.2 

.50 

29 

36 

26 

.27 

.44 

X >dl 

(3) 

130 

96 

51 

0 

62 

41 

3.4 

.60 

.18 

20 

12 

8.8 



.22 

Blackfoot  River  at  Flesner  Road  (RM  114.6) 


- 



41 

41 

a 

a 

41 

_u 

41 

_J6 

a 

41 

39 

48 

20 

48 

15 

48 
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0 

0 

0 

0 

0 

2 

19 

20 

3 

0 

0 
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8 

13 

36 

3 
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- 

0 

0 

0 
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42 
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0 

0 

33 
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60 

55 

0 

67 

2 

.5 

.01 
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12 

2 

1 

.01 

.001 

.02 

.01 

.01 

.01 

.03 

(.01) 

.01 

- 

152 

220 

125 

0 

152 

43 

9 

3.6 

.34 

32 

37 

18 

.5 

.002 

.94 

.01 

.18 

.11 

.17 

- 

113. 

111 

80 

0 

28_ 

22 

4.2 

ii£L 

iI5_ 

22 

14 

4.8 

.12 

.001 

.11 

.01 

1°1 

.04 

.09 

.01 

.01  I 

Blackfoot  River  at  Hoguni  Road  (RM  110.7) 


15 

26 

26 

26 

26 

26 

26 

26 

26 

21 

26 

26 

25 

26 

7 

25 

2 

25 

9 

0 

0 

0 

0 

0 

1 

4 

20 

5 

0 

0 

n 

19 

7 

19 

2 

21 

67 

0 

0 

0 

0 

0 

4 

15 

77 

_24 

0 

0 

44 

73 

100 

76 

100 

84 

2 

96 

76 

65 

0 

79 

2 

.5 

.1 

.08 

14 

2 

1 

.08 

.01 

.02 

9 

142 

230 

125 

_Q 

132- 

20 

8 



32 

39 

21 

.6 

.03 

4.7 

124 

128 

107 

0 

131 

9.3 

3.7 

1.0 

.20 

27 

16 

8.5 

i26_ 

.02 

.04 
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Turbidit 
( JTU) 

Total 

Residue 

n 

o 
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a ^ 

Hr)  O 
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* 1 

co3 

HCO^ 

so4 

Cl 

NO3 
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Ca 

Mg 

Na 

Total 

Recoverable 
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Zn 

Pb 

Cu 

Fe 

Zn 

Pb 

Cu 

Blackfoot  River 
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Op  Pete 

Creek 

(RM  106. 

2) 

2 

2 

2 

2 

2 

2 

2 
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2 

2 

2 

.2 

2 

2 
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2 

2 

2 

2 

_ 
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0 
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0 

1 

2 
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0 

0 

0 

0 

0 

2 

1 

2 

1 

0 

1 

2 

2 

0 
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0 

0 

50 

100 

0 

0 

0 

0 

0 

0 

100 

50 

100 

50 

0 

50 

100 

100 

- 

210 

131 

124 

0 

151 

fu) 

■ 05 

.1 

33 

11 

2.2 

.03 

(.01) 

(.01) 

.03 

L01) 

* 

- 

210 

135 

133 

2 

157 

.17 

■1 

36 

12 

ZJ>— 

.06 

.06 

- 

210 

133 

IS 

1 

iS4_ 

(n) 

Ji. 

.1 



12_ 

S3_ 

-.04 

(.01) 

(.01) 

.oz. 

(.01) 

S < dl 
* <dl 

Range  ) dl 

I)dl 


N 

N < dl 
* < dl 

Range  > dl 

I > dl 


Blackfoot  River  at  Dalton  Mountain  Road  Bridge  (RM  95.9) 


17 

4 2 

41 

42 

a 

42 

42 

41 

a 

36 

41 

a 

a 

48 

20 

_50 

_15 

_5Q 

12 



13 

U4 

Q 

0 

0 

0 

0 

0 

9 

15 

24 

6 

0 

0 

16 

24 

15 

29 

11 

37 

2 

12 

_1I 

9 

*51 

0 

0 

0 

0 

0 

21 

37 

59 

17 

0 

0 

39 

50 

75 

58 

87 

74 

58 

86 

85 

64 

1 

88 

102 

no 

0 

124_ 

1.6 

.5 

.03 

.06 

20 

1 

1.3 

.01 

.002 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

9 

261 

340 

189 

6 

230 

12 

7 

2.8 

.3 

52 

37 

30 

1.3 

.002 

.01 

.19 

.01 

.01 

.02 

2.1 

161 

167 

154 

dk-. 

187 

5.8 

3.7 

.29 

.16 

39 

16 

6.8 

.26_ 

.002 

.08 

.01 

.02 

.06 

.02 

.01 

.01 

I < dl 
% < dl 

Range  > dl 


Blackfoot  River  at  Blackfoot  Canyon  Camp  (RM  &4.7) 


u 

40 

40 

40 

40 

40 

40 

40 

40 

_36 

40 

40 

38 

47 

19 

47 

15 

47 

n 

14 

13 

n 

7 

0 

0 

0 

0 

0 

8 

17 

20 

4 

0 

1 

17 

21 

U 

26 

13 

34 

7 

10 

n 

7 

50 

0 

0 

0 

0 

0 

20 

43 

50 

n 

0 

3 

45 

45 

74 

55 

87 

72 

64 

71 

85 

50 

1.5 

no 

60 

100 

0 

122 

l4_ 





.02 

24 

1 

1.2 

.02 

.001 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

10 

260 

250 

180 

6 

220 

16 

9 

1.4 

.4 

56 

32 

33 

1-5 

.007 

.30 

.01 

.06 

.06 

.01 

.01 

.02 

4.6 

166 

166 

....  154 

3. 

187 



3.0 

i26_ 

.17 

_a 

16_ 

sa_ 

.22 

i2Q3_ 

. . .05 . 

.01 

.02 

i°4 

.01 

.01 

.01 

I > dl 


APPENDIX  D continued 


«->  0^-1 

■D  = 3 ® -H  • 1 

^ K '32  "5  "3  « h 

Total  Recoverable 

Dissolved 

l S-S:  & A £33  I co3  HCO,  S04  Cl 

NO^  P C*  Mg  N. 

Fe  Aa  Zn  Pb  Cu 

Fe  Zn  Pb  Cu 

Blackfoot  River  at  Ralnbov  Bend  (RM  9.7) 


N 

N < dl 
% < dl 

Range  > dl 

I > dl 


17  30  30  30 

IQ 30  30  30 

30  26  30  30  30 

10  7 29  2 29 

7 0 0 0 

2 Q 3 8 

16  5 0 0 16 

10  6 19  2 26 

41 Q 0 0_ 

0 0 10  27 

53  19  0 0 53 

33  86  66  100  14 

2 60  80  85 

° 2 A ^ 

.04  . 02  19  1 1 

.m  (.008)  m no 

20  170  230  148 

12  180  10  31 

4.0  .44  46  34  20 

8 137  148  128 

t4 155  5.8  4.8 

.54  .17  33  16  7.5 

J+ll  . .06 

.24  (.008)  .04 

I 

ro 

po 


Paae  Creek  (RM  120.4-0.8) 


N 

N <dl 
% < dl 

Range  > dl 

i >dl 


7 

8 

8 

8 

a__ 

ft 

a_ 

8 

2 

__ s 

8 

8 

7 

8 

2 

8 

8 

i 

S 

2 

0 

0 

Q 

4 

2 

6 

2 

0 

1 

5 

ft 

2 

6 

8 

71 

0 

0 

0 

Q 

0 

5Q 

2 

75 

33 

0 

13 

71 

100 

100 

7*5 

1~5 

6fi_ 

68 

y> 

o’ 

$1— 

2 

1 

.2 

.10 

16 

5 

1 

.10 

15 

100 

160 

90 

0 

no 

? 

n 



.40 

32 

29 

_6 

.17 

8.1 

25 

99 

77 

9 

24_ 

3 

5J>- 

^2 24 .23  12  3.5 

-14  - 

N 

N < dl 
% < dl 

Range  > dl 


Sandbar  Creek  (RM  114.3-2.8-0.1) 


i 

i 

i 

1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

2 

0 

0 

Q 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

100  0 0 0 100 

0 

1 

0 

1 

o c 

(27) 

(88) 

(150) 

—(4?) 

l2L_ 

— 155) 

-in) 

(7) 

(.10) 

(12) 

(29) 

(2-5)  - 

(.01)  - 

(.02) 

Same  as 

Range  > dl 

1 

i>dl 


APPENDIX  D continued 


— . C o o .«— « 

2?  ■as  ■ai  q -3  ^ 

Total  Recoverable 

Dissolved 

iZ  fil  eas  co3  HCO3  S04  01 

NO^  7 Ca  Mg  Na 

ft  Aa  Zn  Pb  Cu 

Fe  Zn  Pb  Cu 

Villov  Greek  (Fleahar)  (KM  114.3-0.0) 


N 

N < dl 
*<dl 

Range  ) dl 

I >dl 


8 

8 

8 

8 

8 

8 

8 

6 

8 

8 

8 

_2 

6 

6 

8 

7 

8 

6 

8 

7 

8 

0 

0 

0 

0 

0 

1 

6 

0 

0 

_s 

0 

0 

0 

6 

_5 

6 

6 

0 

2 

6 

6 

0 

0 

0 

0 

0 

13 

75 

0 

0 

0 

0 

0 

0 

57 

6? 

86 

75 

0 

88 

86 

75 

66 

49 

47 

0 

57 

.8 

.5 

.10 

.05 

11 

5.2 

1.1 

■16 

-002 

.01 

(.01) 

.01 

.07 

(.01) 

(.01) 

.01 

135 

93 

83 

0 

101 

21 

1.0 

.28 

.10 

28 

8.0 

6.8 

J3_ 

.002 

.01 

.02 

.20 

.01 

- 

91 

21 

68 

A 

83L_ 

7.6 

■ 8 

.19 

-S3— 

_ia 



2.6 

.21 

.002 

.01 

(.01) 

.02 

uz_ 

(.01) 

(.01) 

■01 ! 

:> 

i 

ro 

OJ 


Alice  Creek  at  Highway  200  (KM  113.2-0.9) 


N 

N < dl 
% Cdl 

Range  > dl 

X >dl 


N 

N < dl 
% <dl 

Range  > dl 

X > dl 


7 

30 

30 

30 

30 

•*n 

30 

30 

29 

28 

30 

30 

30 

28 

15 

30 

_15 



13 

15 

14 

_15 

5 

0 

0 

0 

0 

0 

13 

21 

8 

4 

0 

0 

5 

14 

12 

18 

11 

21 

8 

13 

12 

n 

_21 

0 

0 

0 

o 

0 

43 

70 

28 

14 

0 

0 

17 

_ JO 

80 

6Q 

73 

.70 

62 

87 

86 

73 

3 

68 

(f) 

61 

Q 

74 

1 



.02 

.03 

16 

4 

.9 

.01  .001  .01  m .01 

__9 

214 

240 

135 

0 

165 

n 

7 

.36 

.38 

44 

39 

5.2 

.90 

.002 

.72 

.01 

.06 

.01 

6 

120 

116 

no 

0 

135 

ll. 

3,9 

.15 

.15 

_22 

13 

1.6 

.18 

.002 

■n 

0 

M 

.A2. 

.05 

-Q2_ 

, .01 



Hardscrabble  Creek  (RM  112.5-0.5) 


9 

2 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

8 

9 

8 

9 

9 

9 

8 

9 

- 

0 

0 

0 

0 

0 

3 

7 

0 

0 

0 

0 

0 

1 

7 

5 

7 

4 

2 

8 

7 

6 

_ 

0 

0 

0 

0 

0 

33 

78 

0 

0 

0 

0 

0 

11 

88 

56 

88 

LL 

78 

11 

13 

_33 

. 

no 

85 

107 

0 

130 

1.6 

,5 

.09 

.07 

22 

7.2 

2.3 

.02 

(no?) 

.01 

(.01) 

.01 

.02 

(.02) 

(.01) 

.01 

_ 

288 

178 

181 

6 

214 

8.2 

1.0 

2.0 

.20 

47 

16 

7.2 

.28 

.04 

.02 

.16 

.02 

- 

198 

..  140 

154 

1.6 

184 

5^_ 

.25 

J2_ 

.n 

35 

12 

ai_ 

.002 

..aa_ 

. .01 

■01 



.02 

»Q1 

■ 01 

A-24 


APPENDIX  D continued 


• 

c 

o 

a- 

I? 

3| 

-si 

Total  Recoverable 

Dissolved 

r 

o ® 

e-  ce 

o Jj 

t-  — 

<3 

C03 

HCO^ 

so4.  Cl 

NO3 

F 

Cm 

Mg 

Na 

Fe 

ia  Zn  Pb 

Cu 

Fe 

Zn  Pb 

Cu 

N 

N <dl 
$ <dl 

Range  > dl 

X >dl 


N 

N < dl 
% <61 

Range  > dl 

X > dl 


Horsefly  Creek  (RM  112.2-0.5) 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 



1 

3 

1 

1 

1 

- * 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 _ 

0 

' 0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

100 

100 

0 

0 

0 

0 

0 

0 

100 

0 

0 

100 

0 

(66) 

_J50) 

m 

(0) 

(73) 

(0.1) 

(0.1) 

(16) 

(2.6) 

(3-4) 

(.DB) 

(.01) 

(.04) 

(.02) 

Same  as  Range  > dl 

Black  Diamond  Creek  (RM  110.3-1.2-0.0) 


1 

1 

1 

1 ' 

1 

1 

1 

1 

1 

1 

1 

_1 

1 

1 

1 

1 

3 

1 

0 

0 

n 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

n n n 

0 

0 

100 

100 

0 

0 

0 

0 

n 

0 

100 

0 

0 

100 

0 

f7n) 

(68) 

(82) 

(0) 

(100) 

(0.1) 

(.20) 

(19) 

(4.7) 

(3.5) 

- (.IB) 

(.02) 

(.14) 

(.oil 

Same  aa  Range  > dl 

N 

N < dl 
% <61 

Range  > dl 


Ho  gum  Creek  (RM  110.3-0.2) 


10 

10 

10 

10 

10 

10 

10 

10 

10 

8 

_8_ 

. . 

0 

0 

0 

0 

0 

0 

8 

L 

0 

0 

0 

7 

1 

4 

7 

0 

0 

0 

0 

0 

0 

80 

L0 

0 

0 

0 

70 

10 

50 

88 



70 

57 

0 

70 

2 

2 

.04 

.08 

12 

5 

4.1 

.10 

.03 

(.03) 

132 

190 

111 

0 

135 

22 

10 

.20 

.30 

32 

79 

13 

.50 

.07 

108 

128 

21 

0 

vn 

8.1 

6.0 

.12 

.21 

_25 

16 

2^L_ 

.26 

.05 

(.03) 

X >dl 


APPENDIX  D continued 


Total  Recoverable 


HCO^ 


SO, 


Cl 


N03 


Mg 


As 


Zn 


Cu 


Dissolved 


Landers  Fork  (RM  107.2-0.8) 


N 

N <dl 
% <dl 

Range  > dl 

X > dl 


I 

po 

cn 


N 

N <dl 
% < dl 

flange  > dl 

X >dl 


Poo  naan  Creek  (RM  99.4-2.2) 


7 

28, 

28 

28 

28 

28 

28 

28 

24 

26 

27 

27 

27 

26 

14 

28 

13 

26 

12 

4 

Q_ 

Q 

0 

0 

0 

1 

...IS 

2 

1 

0 

n 

6 

17  9 18  11  18 

11 

52 

0 

0 

0 

0 

s 

4 

64- 

38 

4 

0 

0 

22 

4*  61  6/  86  63 

1 

100 

95 

70 

Q 

86 

1.0 

.5 



.02 

20 

2 

.9 

10 

209 

230 

172 

24 

210 

_ 18 

8 

.63 



60 

20 

19 

.37 

.002 

.32 

.01- 

.01 

5 

137 

128 

121 

1.2 

145 

2 A. 

_1 A. 

.20 

■ 16- 

-26 

9.1 

2.8 

J2_ 

.002 

.08 

.02 

.02 

.03 

.01 

.01 

.21 1 

Spring  Creek  (RM  96.6-0.5-1.3) 


N 

H < dl 
* < dl 

Range  > dl 

X > dl 


a 

8 

8 

8 

a 

a_ 

a 

8 

8 

7 

8 

8 

8 

8 

2 

8 

a 

5 

Q_ 

0 

0 

2 

0 

4 

0 

5 

2 

0 

0 

3 

5 

2 

8 

33 

0 

0 

0 

0 

0 

52 

0 

£2 

_22 

0 

0 

38 

100 

100 

36 

2 

162 

148 

160 

g .... 

195 

4 

1 . 

.2Q 

.10 

32 

10 

2 

.06 

(.02) 

10 

122 

260 

180 

0 

m 

15 

8 

J2_ 

.52 

48 

34 

17 

.10 

5 

175 

187 

171 

0 

2Q§ 

8.8 

6 

^Z_ 

.25 

42 

2C_ 

8.6 

.09  (.02) 

I 


A- 2 6 


APPENDIX  D continued 


±2  « *H 

& 3 c -h  "C 

' 

Total  Recoverable 

Dissolved 

1 5=35 

003  HCOj  S0A  Cl 

NOj  F C Mg  Na 

■■  — 

T»  Aa  Zn  Pb  Cu 

?e  Zn  Pb  Cu 

N 

N <dl 
% <dl 

Range  > dl 

I >dl 


Keep  Cool  Creek  (RM  96.6-1.0) 


7 

8 

8 

8 

_8 

8 

8 

8 

8 

6 

8 

8 

8 

8 

2 

8 

8 

. 

A 

0 

0 

a 

Q 

0 

L 

0 

7 

1 

0 

0 

5 

5 

2 

7 

8 

*57 

0 

0 

0 

0 

Q 

52_ 

0 

87 

17 

0 

0 

63 

67  100  87  100 

3 

136 

120 

125 

Q 

152 

1 

ij 

(.10) 

.02 

34 

8 

7 

.10  ( ro\  - 

17 

180 

260 

165 

Q 

201 

7 

2_ 

.34 

50 

36 

18 

8 

160 

169 

150 

0 

184 

4 

5_ 

(.10) 

.17 

42 

16 

U 

l2°_ 

(.02)  - 

N 

N < dl 
* < dl 


Range  > dl 


i ) dl 


Beaver  Creek  (RM  96.6-0.7-0.2) 


7 

a_ 

8 

a 

8 

8 

S_ 

8 

8 

6 

8 

8 

8 

8 

2 

8 

8 

4 

0 

0 

0 

0 

0 

2 

0 

6 

3 

0 

n 

5 

6 

1 

7 

7 

__2 

0 

0 

0 

0 

0 

25 

0 

75 

50 

0 

0 

63 

7*  V)  87  “ 87 

2 

. no 

76 

85 

0 

104 

1 

1 

.10 

■ 08 

25 

2 

4 

.10 

( .0061 

f.oi)  - 

(.043 

a 

170 

270 

165 

0 

201 

8 

10 

.2Q_ 

.38 

52 

37 

16 

.12 

5 

Life 

155 

135 

. 0 

16? 

Li_ 

5.2 

Ui_ 

.19 

_42 

12 

11 

13 

(-006) 

(.01).-: 

CQ41 

N 

N ( dl 
% < dl 

Range  > dl 


Villov  Creek  (RM  94.2-1.2) 


7 

8 

8 

8 

8 

a 

8 

8 

8 

5 

8 

8 

8 

8 

3 

8 

T 

8 

i 

0 

0 

0 

0 

0 

0 

0 

5 

1 

0 

0 

4 

1 

6 

14 

0 

0 

0 

0 

0 

0 

0 

63 

20 

0 

0 

50 

13 

75 

TOO 

88 

4 

78 

55 

40 

0 

49 



2 

.10 

.10 

u 

1 

7 

.10 

20 

138  _ 

180 

100 

0 

122 

12 

_ a 

3.6 

.38 

28 

27 

12 

L iu*] 

11 

102 

92 

77 

0 

24 

9.9 

4-9_ 

iq 

.19 

23 

8.6 

2a3_ 

.21 .22 (.02) 

i >dl 


A-27 


APPENDIX  D continued 


«->  S3  — i 

T3  =3  3 © -H  . 1 

'JS  ^ *3  *3  ^5 

Total  Recoverable 

Dlaaolved 

5 SS  hi  ^33  COj  HCOj  S04  Cl 

N03  F Ca  Mg  Na 

Fa  Aa  Zn  Pb  Cu 

Fe  Zn  Pb  Cu 

N 

N <dl 
1 <dl 

Range  > dl 

X >dl 


Sauerkraut  Creek  (RM  93.7-0.2) 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. Q 

_ 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

Q 

0 

0 

0 

0 . 

0 

0 

_1QQ 

0 

One  Sample  Only 

= (5fll_ 

22) 

(50) 

(Q) 

(61) 

(ol_ 

(0) 

L2L 

(0) 

(12) 

(2-1) 

(3) 

LQ2) 

_ 

(.01) 

(.02) 

(.02)- 

- 

(.01) 

H 

N <dl 
% < dl 

Range  > dl 

1 >dl 


irraatra  Creek  (RM  79.9-0.1) 


7 

8 

8 

. 8 

8 

8 

8 

8 

7 

5 

8 

8 

8 

8 

3 

a 1 

8 

L 

0 

0 

0 

0 

o 

0 

0 

5 

i 

0 

0 

4 

5 

3 

7 1 

6 

— 52 

0 

0 

0 

0 

0 

0 

0 

71 

20 

n 

0 

50 

M 

TOO 

iw  100 

75 

5 

72 

51 

65 

0 

22 

1 

1 

t2Q_ 

.06 

19 

i 

7 

(.01) 

-.13 

136 

170 

U5 

0 

UP 

u 

9 

2.5 

.38 

30 

24 

9 

.12 

nz 

2 

105 

107 

98 

0 

H9 

4x?_ 

3,91 

1.4 

.16 

25 

u 

a^j_ 



Lfill 

■ . ,04. 

H 

H < dl 
% < dl 

Range  > dl 


Klelnechaldt  Creek  (RM  51.3-5 . 6-0.1) 


7 

8 

S 

8 

8 

8 

8 

8 

8 

5 

8 

8 

a 

8 

3 

8 

1 

8 

2 

0 

0 

0 

0 

0 

0 

0 

4 

i 

0 

1 

3 

7 

2 

7 

1 

7 

43 

0 

0 

0 

0 

0 

0 

0 

50 

20 

0 

13 

38 

88 

67 

88 

100 

88 

J 

120 

130 

125 

6 

120 

2 

2 

.20 

.06 

28 

13 

2 

(.04) 

(.001) 

(.02) 

L02 

4 

160 

230 

165 

IQ 

201 

13 

n 

6.2 

.28 

51 

37 

1 

22 

2 

U6_ 

160 

150 

2 

178 

5.8 

. -4,8. 

1.8 

.14 

35 

20 

_ u 

(-04) 

(.001) 

(.02) 

Ua) 

I > dl 
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APFENDIX  D continued 


*J  C 

■H  ^ © O C ' — • 

32  3I  3^2 

Total  Recoverable 

Dissolved 

p O©  O *i  O HU 

e-  t-as  t--  - 

003  HOOj  S04  Cl 

ND3  F C Mg  N« 

Fe  Aa  Zn  Pb  Cu 

F e Zn  Pb  Cu 

Horth  fork  Blackfoot  River  (KM  51.8-5.6) 


N 

N < dl 
% <dl 

Range  > dl 

X >dl 


5 

7 

7 

_2 

7 

7 

7 

7 

7 

5 

7 

7 

7 

7 

1 

7 

1 

7 

4 

Q 

0 

0 

0 

0 

1 

9 

5 

1 

0 

0 

4 

6 

1 

5 

1 

6 

67 

0 

0 

0 

0 

0 

u 

0 

71 

20 

0 

0 

57 

£6) 

106 

10‘S 

105 

o_ 

140 

1 

2 

.24- 

.02 

2B 

2 

10 

ISO 

220 

150 

2 

183 

12 

$ 

.70 

.10 

44 

34 

C6)_ 

no 

144 

132 

0 

162 

4.5 

,4.7 



■ 06 

34 

24 

14 

[.Ml 

■03 

L02) 

N 

N <dl 
% <d 1 

Range  > dl 

X > dl 


Warren  Creek  (RM  48.2-4.4) 


2 

3 

2 

3 

3 

3 

3 

3 

3 1 3 1 2 

0 

o_ 

Q 

0 

o 

0 

1 

0 

1 1 0 n 1 

2 

2_ 

0 

0 

2 

0 

33 

0 

33 

33 

0 

0 

50 

100 

100 

100 

B_ 

122 

75 

94 

2 

115 

3 

3 

.40 

.06 

24 

4 

(16) 

8 

140 

180 

118 

0 

144 

2 

5_ 

.50 

.20 

33 

24 

.30 

— a_ 

in 

110 

306 

0 

122 

3 

4 

.45 

-13 

29 

15 

(16) 

J8. 

Monture  Creek  (KM  44.2-3.0) 


N 

N < dl 
% < dl 

Range  > dl 


7 

8 

8 

8 

8 

8 

8 

8 

8 

6 

8 

8 

8 

8 

3 

6 1 

5 

. 3 

0 

0 

0 

2 

0 

2 

0 

5 

2 

0 

0 

4 

5 

43 

2 

0 

0 

0 

0 

25 

0 

63 

33 

0 

0 

50 

2 

46 

34 

35 

0 

42 

1 

_1 

.10 

.06 

12 

1 

1 

13 

126 

180 

120 

0 

147 

11 

9 

6.0 

-14 

32 

32 

9 

-1ft 

6 

84 

96 

80 

2 

98 

5.8 

-L.1 

2.2 

.06 

20 

11 

5.5 

.07 

(.01) 

X > dl 


APPENDIX  D continued 


. ►» 

* _ ♦». 


«] 

•h  c e 

-a  3 3 © 

h w 3 b 

Total  Recoverable 

Dissolved 

t-*  £-•  os  f-  5 

& 3^ 

C03  HCOj  S0A  Cl 

KOj  r C.  Mg  N« 

Fe  As  Zn  Pb  Cu 

Fe  Zn  Pb  Cu 

V 


N 

N <dl 
% <dl 

Range  ) dl 

X >dl 


Cottonwood  Creek  (RM  41.6-0.6) 


A 

5 

5 

5 

5 

5 

5 

5 

5 

3 

5 

5 

4 

5 

3 

5 1 

5 

2 

0 

0 

0 

0 

0 

0 

0 

3 

2 

0 

0 

3 

4 

3 

4 1 

5 

50 

0 

0 

0 

0 

0 

0 

0 

60 

67 

0 

0 

75 

80 

100 

80  100 

100 

7 

132 

125 

104 

0 

127 

1 

3 

-*5 

Li) 

28 

12 

(20) 

(.10) 

(.02)  _ 

7 

176 

180 

153 

0 

187 

20 

7 

.5 

40 

18 

7 

155. 

155 

133 

0 

162 

6^. 

S.2.. 

»52_ 

(.i) 

_22 

15_ 

(20) 

(.1) 

L02) 

I 

ro 

to 


Clearwater  River  (RM  33.8-3.0) 


N 

a 

8 

8 

8 

ft 

8 

8 

ft 

5 

8 

8 

. a _ 

8 

_ 3-- 

8 

i 

8 

N < dl 

3 

Q 

0 

0 

0 

0 

3 

0 

5 

2 

0 

i 

3 

6 

3 

6 

1 

7 

* < dl 

43,  .. 

2 

2 

2 

0 

0 

38 

2 

63 

40 

0 

13 

38 

75 

100 

75 

100 

88 

L 

Range  > dl 

H 

4 

60 

22 

60 

2 

72 

2 

1 

no. 

H4_ 

14 

5 

3 

.06 

.01 

(.03) 

IQ 

105 

160 

102 

2 

125 

7 

8 

8.9 

.15 

30 

22 

10 

.10 

X >dl 

6 

82 

88 

80 

0 

2§ 

4 

2.9 



■ 09 

21 

10 

6.4 

^8_ 

.02 

(.03) 

N 

H < dl 
* < dl 

Range  ) dl 


Blanchard  Creek  (RM  33.8-2.6-0.2) 


1 

2 

2 

7 

2 

2 

2 

2 

2 1 

2 

2 

2 

...  2 

1 

2 

7 

2 

0 

0 

0 

0 

0 

0 

2 

0 

1 1 

0 

0 

1 

1 

1 

1 

2 

2 

Q 

0 

0 

0 

0 

0 

100 

0 

50  100 

0 

0 

50 

50 

100 

50 

100 

100 

(8) 

60 

35 

45 

0 

55 

2 

(.1) 

8 

4 

(5) 

(.07) 

(.03) 

86 

100 

80 

0 

98 

4 

18 

13 



22 

£fl 

62 

0 

77 

2 

UU 

—13 

9 

(5) 

L2?) 

Un3_ 

X > dl 
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APPENDIX  D continued 


TJ  to 


3| 

£3 


2 M « 

O r-j  O 


Total  Recoverable 


CO, 


HCOj 


NOj 


Ca 


Mg 


As 


Zn 


Pb 


Dissolved 


Cu 


Eli  Creek  (RM  27.9-1.0) 


N 

N < dl 
% < dl 

Range  > dl 

i >dl 


5 6 fi 6 

6 6 6 4 

6 4 6 6 -8 

o o o o 

0 0 Q Q 

4 0 0 n 2 

9 T Z.  1 6 

O 

O 

o 

o 

0 0 0 0 

67  0 0 0 88 

87  100  67  100  inn 

L 128  110  78 

285  188  220 

0 92  7 2 

.60  .10  28  2 4 

02 -02 

— 29 164.  141  180 

1 156  n 5 2 

2i.2  . 28  44  77  22 

1.9  .21  38  n „ 

.90  .20 

.47  .n 

X 

x <ai 

* < dl 
Rang*  >dl 
X ) dl 


Belmont  Creek  (RM  21.2-0.1) 


Oold  Creek  (HM  13.<VO.O) 


If 

N <dl 
% < dl 

L 

Range  > dl 

H 

1 >dl 

2 2 3 3 

3 3 3 3 

3 2 3 8 l 

1 o o o 

0 0 9 n 

3 2 o 0 1 

— 22 — 0 0 n 

0 0 67  'll 

— CD  100  9 5 85 

UO  125  100 

0 104  (4)  2 

n 

— 2i Iw 1QQ 100  100 

(-103 

—CD 103  113  9/, 

2 115  (4)  3 7 

12 12 

27  11 

(-401 
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APPENDIX  D continued 


* 2 

**  ■ -i 


Is 

© 

2J 

a 

« 

• 

31 

Total 
Alkali  nit 

1 ! 

Total  Recoverable 

Diaaolved 

1 

o © 

6-  ce 

[3 

C°3 

HC03 

S04 

Cl 

N03 

F 

Ca 

Mg 

Na 

Fe 

Aa  Zn  Pb 

Cu 

Fe 

Zn  Pb 

Cu 

Obion  Creek  (RM  12.3-0.0) 


H 

H <dl 
% <dl 

Range  > dl 

X >dl 


2 

8 

8 

8 

8 

8 

a__ 

8 

8 

5 

8 

8 

8 

8 

3 

8 

1 

8 

0 

0_ 

o 

0 

0 

0 

i 

Q 

5 

0 

0 

0 

2 

0 

2 

7 

1 

6 

__s 

0 

0 

0 

0 

0 

ll_ 

0 

63 

0 

0 

0 

25 

0 

67 

88 

100 

75 

9 

150 

1Q1 

100 

0 

122 

8 

2 

.60 

.10 

24 

2 

1 

.10 

(.004) 

(.06) 

.02 

200 

242 

31Q 

226 

0 

275 

18 

n 

1.2 

.28 

62 

51 

20 

80  .02 

46 

206 

194 

177 

0 

215 

11 

Ul- 

.90 

.17 

40 

23 

8-l_ 



- (.094) 

_U$L 

.22_ 

kct  Tirin  CTMk  Oh  10.3-0.0) 


N 

N <dl 
% < dl 

Range  > dl 

I >dl 


3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

3 

3 

3 

2 

3 1 

3 

1 

0 

0 

a 

2 

2 

1 

0 

1 

0 

0 

2 

0 

1 

2 

2 1 

2 

33 

8 

0 

0 

0 

0 

—31 

0 

33 

0 

0 

67 

0 

31 

100 

67  TOO 

67 

7 

24 

8 

22 

0 

24 

5 

2 

-2Q_ 

.10 

2 

(i) 

5 

.06  (.Oil  1 ^ o' 

n 

50 

20 

30 

0 

38 

8 

3 

2.7 

.44 

8 

12 

.18 

9 

22 

13 

24 

0 

22 

6-5_ 

2.3 

l-4__ 

.27 

4.7 

i 

8.7 

-12 

(.01) 

Liz 

Vwt  Tvl*  Cr—k  (to  10.0-0.0) 


H 

H <dl 
% < dl 

Range  > dl 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

1 

3 

1 

0 

0 

0 

0 

0 

2 

0 

2 

0 

0 

2 

2 

1 

2 

3 

1 

3 

33 

0 

0 

0 

2 

2 

67 

0 

67 

0 

0 

67 

67 

33 

100 

100 

100 

100 

3 

10 

7 

5 

2 

6 

(4) 

2 

(.231 

-QZ 

2 

(8) 

(51 

-05 

1 

20 

40 

28 

0 

24_ 

2 

.34 

4 

.06 

5 

21 

19 

17 

0 

20 

UX— 

2 

(-23) 

.21 

—3 

(8) 

(5) 

.2* 

I > dl 
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APPfcUD  rx  D continued 

Summary  of  Laboratory  Analyses  for  N + P Compounds  with  Chemical 
Results  Less  Than  and  Greater  Than  the  Analytical  Detection  Level 


Blackfoot  River  at  Flesher  Road  (Rm  114.6) 


N02-N 

NH3-N 

N03-N 

Org.  N 

Total  P0^ 

Ortho  P0^ 

N 

6 

6 

6 

6 

7 

6 

N <dl 

5 

6 

0 

1 

3 

4 

?<dl 

83 

100 

0 

17 

43 

67 

L 

Range  > dl 

(.001) 

.01 

.08 

.01 

.01 

H 

.08 

.39 

.03 

.01 

X>dl 

(.001) 

.03 

.28 

.02 

.01 

Blackfoot  River  at  Dalton  Mountain  Road  (Rm  95.9) 


N02-N 

nh3-n 

no3-n 

Org.  N 

Total  P04 

Ortho  P0. 

4 

N 

7 

7 

8 

7 

7 

7 

N < dl 

6 

7 

0 

0 

2 

3 

% <dl 

86 

100 

0 

0 

29 

43 

L 

Range  >dl 

.002 

.02 

.18 

.01 

.01 

H 

.002 

.16 

.85 

.17 

.03 

dl 

.002 

.06 

.44 

.05 

.02 

Blackfoot  River  at  Blackfoot  Canyon  Camp  (Rm  84.7) 


N02-N 

nh3-n 

no3-n 

Org.  N 

Total  PO^ 

Ortho  PO^ 

N 

7 

7 

7 

7 

7 

6 

N <dl 

7 

7 

0 

0 

2 

3 

% < dl 

100 

100 

0 

0 

29 

50 

L 

.01 

.20 

.01 

.01 

Range  > dl 

H 

.60 

.75 

.19 

.04 

X > dl 

.17 

.38 

.06 

.02 

Willow  Creek  (Flesher)  (Rm  1U.3  - 0.0) 


no2-n 

nh3-n 

N03-N 

Org.  N 

Total  P04 

Ortho  P04 

N 

2 

2 

2 

2 

2 

2 

N < dl 

2 

2 

0 

1 

0 

0 

*<dl 

100 

100 

0 

50 

0 

0 

L 

.03 

(.39) 

.02 

.01 

Range  > dl 

H 

.03 

.02 

.02 

X>dl 

.03 

(.39) 

.02 

.02 
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APPEND  D(  D continued 


Alice  Creek  at  Highway  200  (Rm  113.2  - 0.9) 


no2-n 

NH3-N 

NO3-N 

Org.  N 

Total  P04 

Ortho  P04 

N 

7 

7 

7 

7 

7 

7 

N < dl 

6 

7 

0 

1 

1 

2 

%<dl 

86 

100 

0 

14 

H 

29 

L 

(.003) 

.01 

.03 

.01 

.01 

Range  > dl 

H 

.14 

.50 

.06 

.02 

I>dl 

(.003) 

.05 

.30 

.02 

.02 

Hardscrabble  Creek  (Rm  112.5  - 0.5) 


N02-N 

NEj-N 

N03-N 

Org.  N 

Total  P04 

Ortho  PO. 

4 

N 

5 

5 

4 

5 

5 

5 

N<  dl 

5 

5 

0 

0 

0 

1 

t<  dl 

100 

100 

0 

0 

0 

20 

L 

.03 

.27 

.03 

.02 

Range  > dl 

H 

.45 

.50 

.08 

.08 

X 3 dl 

.16 

.42 

.06 

.05 

Poorman  Greek  (Rm  99.4  - 2.2) 


NQ2-N  NXj-N  N03-N  Org.  N Total  PC4  Ortho  PO^ 


r- 

N 

7 

7 

5 

7 

7 

7 

N < dl 

4 

7 

0 

0 

0 

1 

*<dl 

57 

100 

0 

0 

0 

14 

L 

.001 

.02 

.20 

.01 

.01 

Range  > dl 

H 

.002 

.07 

1.5 

.10 

.03 

X > dl 

.002 

.51 

.12 

.02 

.03 
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APPENDIX  E 


Water  Quality  Station  Locations  and  River  Mileages 


Station  No.  Nwwp 


Location 


1/ 


River  Miles  , 
Above  Mouth  =* 


1 

Blackfoot  River  at 

Rainbow  Bend 

13 N 17W  2 cca 

9.7 

2 

West  Twin  Creek 

13 N 17W  2 cad 

10.0  - 0.0 

3 

East  Twin  Creek 

13 N 17W  2 dba 

10.3  - 0.0 

4 

Union  Creek 

13 N 16W  6 dac 

12.3  - 0.0 

5 

Gold  Creek 

13 N 17W  6 bbd 

13.0  - 0.0 

6 

Belmont  Creek 

14N  16W  24  bed 

21.2  - 0.1 

7 

Elk  Creek 

UN  15W  36  acd 

27.9  - 1.0 

8 

Blanchard  Creek 

UN  UW  5 daa 

33.8  - 2.6 

9 

Clearwater  River 

UN  UW  4 bdb 

33.8  - 3.0 

10 

Cottonwood  Creek 

15N  13W  29  ebb 

41.6  - 0.6 

11 

Monture  Creek 

15N  13W  24  bdb 

44.2  - 3.0 

12 

Warren  Creek 

15N  12W  35  ada 

48.2  - 4.4 

13 

North  Fork  Blackfoot  River 

UN  11W  6 acb 

51.8  - 5.6 

14 

Kleins chmidt  Creek 

UN  11W  6 acd 

51.8  - 5.6 

15 

Arrastra  Creek 

UN  10W  30  aab 

79.9  - 0.1 

16 

Blackfoot  River  at 

Blackfoot  Canyon  Camp 

14N  10W  34  bde 

84.7 

17 

Sauerkraut  Creek 

UN  9W  29  cad 

93.7  - 0.1 

18 

Willow  Creek 

UN  9W  28  adc 

94.2  - 1.2 

19 

Blackfoot  River  at 

Dalton  Mountain  Road 

UN  9W  28  aba 

95.9 

20 

Beaver  Creek 

UN  9W  22  bda 

96.6  - 0.7 

21 

Keep  Cool  Creek 

14  N 9W  22  abc 

96.6  - 1.0 

0.2 


0.1 


1.0 


Station  No. 

Name 

22 

Spring  Creek 

23 

Poorman  Creek 

24 

Blackfoot  River  below 
7-up  Pete  Creek 

25 

Landers  Fork 

26 

Hogum  Creek 

27 

Black  Diamond  Creek 

28 

Blackfoot  River  at 

Hogum  Creek  Road 

29 

Horsefly  Creek 

30 

Hardscrabble  Creek 

31 

Alice  Creek 

32 

Willow  Creek  (Flesher) 

33 

Sandbar  Creek 

34 

Blackfoot  River  at 
Flesher  Road 

35 

Blackfoot  River  at 
Pop’s  Place 

36 

Pass  Creek 

Source  (junction  of  Anaconda 
Creek  and  Beartrap  Creek 


Location  ^ 

River  Miles  . 
Above  Mouth  =* 

UN  9W  23  beb 

96.6  - 0.5  - 1, 

14N  9W  36  ddd 

99.4  - 2.2 

14N  8W  14  odd 

106.2 

14N  8W  12  cac 

107.2  - 0.8 

14N  7W  8 aob 

110.3  - 0.2 

14S  7W  8 dda 

U0. 3 - 1.2  - 

UN  7W  5 edd 

110.7 

UN  7W  4 ada 

112.2  - 0.5 

15N  7W  33  acd 

112.5  - 0.5 

15N  7W  27  dbc 

113.2  - 0.9 

15N  7W  34  daa 

114.3  - 0.0 

UN  6W  6 cbd 

114.3  - 2.8  - 

15N  7W  35  bca 

114.6 

15N  6W  19  aoc 

119.4 

15N  6W  17  ddd 

120.4  - 0.8 

15N  6W  27  bbb 

122.0 

1.3 


i/ Location  method  given  in  Figure  5, 


^Mileages  obtained  from  the  following  sources:  Mouth  to  Willow  Creek  from  OSGS 

map^Plan  and  Profile  of  Blackfoot  River,  to  Mile  95,  and  Tributaries,  Montana, 
Miscellaneous  Dam  Sites-,  dated  1937.  Willow  Creek  to  Source,  J968 

following  USGS  7$  minute  quadrangle  maps:  Moose  Creak,  1968  Lincoln,  19  , 

Swede  Oulch,  1968)  Stemple  Pass,  1968;  Cadotte  Creek,  1963)  Rogers  Pass,  1963. 


APPENDIX  F 


Results  of  BOD  Analyses 

Samples  were  collected  by  the  writer  from  February  1972 
through  September  1972  and  analyses  were  made  by  the  USGS,  Helena. 
Collections  and  analyses  were  both  made  by  the  USGS  during  water 
year  1973  (October  1972  - September  1973). 

A 1 liter  water  sample  was  collected  and  supersaturated  with 
oxygen.  Dissolved  oxygen  was  then  measured.  Five  days  later 
dissolved  oxygen  content  was  again  measured.  The  difference 
between  the  first  and  second  dissolved  oxygen  levels  was  the  five 
day  BOD. 
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APPENDIX  F continued 


Date 

Time 

5-dav  BOD  (mg/l) 

Blackfoot  River  at  Hogum  Road  Bridge 
(USGS  gage  "below  Alice  Creek  near  Lincoln") 

2-2 

1330 

1.8 

3-23 

1200 

1.1 

4-14 

1010 

1.2 

5-19 

1050 

1.8 

8-2 

1020 

1.1 

9-8 

1010 

3.0 

10-25 

1130 

1.3 

11-28 

1500 

2.3 

12-27 

1330 

1.1 

1-23 

1130 

0.6 

2-27 

1330 

1.2 

3-28 

1330 

0.6 

4-25 

1400 

1.4 

5-21 

1800 

0.9 

6-18 

1620 

2.5 

7-16 

1200 

1.8 

8-13 

1500 

1.0 

9-11 

1600 

0.6 

1972 


1973 


2s£e  Time  5-dav  BOD  fmg/l 

Blackfoot  River  below  7-up  Pete  Creek 


10-26 

1010 

1.0 

11-28 

1115 

2.5 

12-27 

1140 

1.4 

1-23 

1615 

1.1 

2-27 

1010 

0.8 

3-28 

0935 

1.1 

4-25 

1100 

1.5 

5-21 

1300 

0.8 

6-18 

1200 

2.0 

7-16 

1115 

1.8 

8-13 

1145 

0.7 

9-11 

1230 

0.5 
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APPENDIX  F continued 


1972 


1973 


Date  Time 


5-day  BOD  (mg/l) 


Blackfoot  River 

at  Dalton  Mountain 

Road  Bridge 

2-2 

0945 

1.3 

3-23 

0945 

1.6 

4-14 

0935 

1.3 

5-19 

0945 

1.8 

8-2 

0935 

1.3 

9-8 

0945 

2.0 

10-26 

0900 

1.4 

11-28 

1015 

1.9 

12-27 

1040 

1.6 

1-23 

Invalid  - 

analytical  error 

2-27 

0900 

1.6 

3-28 

0900 

0.8 

4-25 

1000 

0.8 

5-21 

1120 

1.2 

6-18 

1040 

2.0 

7-16 

1000 

1.4 

8-13 

1020 

0.8 

9-11 

1040 

0.6 

Date 


Time 


5-day  BOD  (mg/l) 


Blackfoot  River  at  Blackfoot  Canyon  Camp 


2-2 

no  sample  collected 

3-23 

0815 

1. 

4-14 

0915 

1. 

5-19 

0915 

1. 

8-2 

0920 

1. 

9-8 

0925 

1. 

10-26 

0800 

1. 

11-28 

0920 

2. 

12-27 

0945 

1. 

1-23 

1420 

1. 

2-27 

0745 

0. 

3-28 

0815 

0. 

4-25 

0900 

1. 

5-21 

0930 

1. 

6-16 

0915 

2. 

7-16 

0900 

1. 

8-13 

0930 

0. 

9-11 

0935 

0. 

2 

5 

6 

0 

9 

4 

4 

3 

,4 

.9 

,9 

,3 

,2 

,2 

,4 

,6 

,4 


APPENDIX  G 


Results  of  Coliform  Bpcteria  Analyses 

Collection  and  analysis  of  water  samples  were  performed  by 
the  USGS,  Helena,  Montana.  Sample  preparation  and  incubation  was 
done  in  the  field  using  a portable  test  kit.  The  membrane  filter 
technique  was  used  to  prepare  the  water  sample  for  incubation. 
Results  are  reported  in  total  coliforms  per  100  ml  and  fecal 
coliforms  per  100  ml  of  water  sample. 
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APPEND  DC  G continued 


1972 


1973 


Temp  (°C)  Total  Colifonns  Fecal  Coliforms 

Date  Time  Air  Water  per  100  ml  per  100  ml 


Blackfoot  River  at  Hogum  Road  Bridge 
(USGS  gage  below  Alice  Creek  near  Lincoln) 


10-26 

1130 

10.5 

3.5 

1 

0 

11-28 

1500 

-1.5 

0.0 

6 

0 

12-27 

1550 

5.5 

1.5 

7 

0* 

1-23 

1130 

-5.0 

0.0 

1 

0 

2-27 

1330 

8.0 

2.5 

0 

0 

3-28 

1130 

4.0 

3.5 

0 

0 

4-25 

1400 

7.5 

5.5 

0 

0 

5-21 

1800 

14.0 

11.0 

28 

2* 

6-18 

1620 

11.0 

9.0 

12 

0* 

7-16 

1200 

25.5 

15.0 

136 

0 

8-13 

1500 

30.5 

15.5 

8 

11 

9-11 

1600 

25.0 

15.5 

1700 

1 

* Reported  values  based  on  non- ideal  count  of  colonies. 


Total  Coliforms 
per  100  ml 


Fecal  Coliforms 
per  100  ml 


1972 


1973 


Tamp  (°C) 

Date  Time  Air  Water 


Blackfoot  River  below  7-up  Pete  Creek 


10-26 

1010 

2.0 

3.5 

12 

0 

11-28 

1115 

-4.5 

0.0 

10 

1 

12-27 

1140 

4.5 

3.0 

0 

0* 

1-23 

1615 

— 

1.0 

2 

0 

2-27 

1010 

5.5 

3.0 

6 

4 

3-28 

0935 

3.5 

0.5 

2 

0 

4-25 

1100 

7.5 

5.0 

12 

0 

5-21 

1300 

11.0 

7.0 

13 

0 

6-18 

1200 

7.5 

5.5 

10 

2 

7-16 

1115 

24.0 

11.5 

28 

1 

8-13 

1145 

25.5 

12.0 

75 

6 

9-11 

1230 

24.0 

11.0 

170 

2 

* Reported  value  based  on  non- ideal  count  of  colonies. 
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APPENT'rX  P,  continued 


1972 


1973 


Date 

Time 

Temp  (°C) 

Air  Water 

Total  Coliforms 
per  100  ml 

Fecal  Coliforms 
per  100  ml 

Blackfoot 

River  at  Dalton 

Mtn  Road  Bridge 

10-26 

0900 

0.5 

5.5 

32 

4 

11-28 

1015 

-12.0 

1.5 

49 

3 

12-27 

1040 

5.5 

4.5 

23 

6* 

1-23 

1500 

— 

5.0 

2 

0 

2-27 

0900 

8.0 

4.0 

120 

15 

3-28 

0900 

2.0 

3.5 

3 

0 

4-25 

1000 

8.0 

6.0 

11 

6 

5-21 

1120 

10.0 

7.0 

74 

4 

6-18 

1040 

6.0 

6.5 

24 

6 

7-16 

1000 

19.0 

10.5 

48 

13 

8-13 

1020 

20.5 

10.5 

84 

10 

9-11 

1040 

20.5 

9.5 

440 

10 

* Reported  value  based  on  non- ideal  count  of  colonies. 


1972 


1973 


Date 

Time 

Temp  ( 
Air 

°C) 

Water 

Total  Coliforms 
per  100  ml 

Fecal  Coliforms 
per  100  ml 

Elackfoot  River  at 

Blackfoot  Canyon  Camp 

10-26 

0800 

1.5 

5.5 

20 

0 

11-28 

0920 

-10.0 

1.0 

1400* 

2 

12-27 

0945 

4.0 

4.0 

18 

2 

1-23 

1420 

— 

2.0 

2 

0 

2-27 

0745 

1.5 

4.5 

14 

2 

3-26 

0815 

1.0 

3.0 

0 

0 

4-25 

0900 

6.5 

6.5 

24 

4 

5-21 

0930 

8.5 

6.5 

260 

9 

6-18 

0915 

6.5 

6.5 

50 

14 

7-16 

0900 

18.0 

11.5 

43 

9 

8-13 

0930 

20.5 

11.0 

6l 

2 

9-11 

0935 

15.0 

10.0 

930 

9 

Reported  value  based  on  non-ideal  count  of  colonies. 


APPENDIX  H 


Results  of  Field  Analyses 

Analyses  were  made  with  a HACH  Model  DR-EL  water  analysis 
kit.  Air  and  water  temperatures  were  determined  with  a Taylor 
pocket  thermometer.  All  values  except  temperature  and  pH  are 
given  in  mg/l.  Alkalinity  and  hardness  are  reported  as  mg/l 
CaC03. 
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APPENDIX  M continued 


BLACKFOOT  RIVER  AT  POP'S  PLACE  BLACKFOOT  RIVER  AT  HOGUM  CREEK  ROAD  BRIDGE 
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APPENDIX  ’I  continued 


BLACKFCOT  RIVTO  AT  DALTON  MTN  ROAD  BRIDGE 


BLACKFOOT  RIVER  AT  BLACKFOOT  CANYON  CAMP 
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BLACKPOOT  RIVER  AT  RAINBOW  BEND  SANDBAR  CREEX 
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APPENDIX  I 


Results  of  Diurnal  Dissolved  Oxygen  and 
Water  Temperature  Determinations 


Analyses  made  at  approximately  four-hour  intervals  for  24 
hours  using  the  azide  modification  of  the  Winkler  method  according 
to  "Standard  Methods  for  the  Examination  of  Water  and  Wastewater," 
13th  ed.  1971. 

Water  samples  were  collected  beneath  the  water  surface  using 
a homemade  Kemmerer  type  water  sampler  (Spence,  1974). 

Analyses  at  Pop’s  Place  by  the  USGS  were  made  with  a YSI 
D.O.  Meter  checked  at  beginning  and  end  of  period  by  modified 
Winkler  method. 

Saturation  percentages  calculated  from  nomographs  showing 
percent  saturation  as  a function  of  dissolved  oxygen  (ppm)  and 
water  temperature  (°F).  Mean  sea  level  (msl)  elevation  of  stations 
rounded  to  nearest  200  feet  for  use  with  nomographs. 


Blackfcot,  River  near  Lincoln  (Pop's  Place),  USGS 
Analyses  (Elevation  5130  feet  msl) 
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39 

10.4 

1400 

39 

10.4 

1600 

41 

10.2 

1800 

41 

9.8 

2000 

41 

9.8 

2200 

41 

10.0 

2400 

39 

9.8 

Percent 

Saturation  pH 

96  8.1 

99  8.3 

101  8.5 

99  8.4 

94  8.5 

88  8.2 

89  8.5 

89  8.4 

88  8.4 

88  8.4 

85  8.6 

93  8.6 

96  8.4 

96  7.3 

96  7.3 

98  7.4 

94  7.3 

94  7.3 

95  7.3 

90 


7.3 


A- 49 


APPUJD  TX  l continued 


Water 

D.0. 

Percent 

Date 

Time 

Temp  (°F) 

(«A) 

Saturation 

EH 

10-10 

0200 

39 

9.8 

90 

7.4 

0400 

39 

9.8 

90 

7.3 

0600 

39 

9.8 

90 

7.4 

0800 

39 

10.0 

93 

7.4 

1000 

39 

10.0 

93 

7.6 

1200 

39 

10.2 

95 

7.4 

1969 


Date 

Time 

Water 
Tenro  (°Fl 

D.0. 

(rcfi/il 

Percent 

Saturation 

eh 

Q 

(cfs) 

7-22 

1800 

59 

8.0 

96 

6.7* 

13.6 

1900 

59 

8.0 

96 

7.7 

12.9 

2000 

59 

8.0 

96 

7.6 

12.9 

2100 

59 

- 

- 

7.7 

12.5 

2200 

59 

7.9 

94 

8.0 

12.5 

2400 

57 

8.0 

94 

7.6 

12.9 

7-23 

0130 

56 

8.0 

93 

7.8 

12.9 

0230 

55 

8.0 

92 

7.7 

13.3 

0400 

55 

8.0 

92 

7.6 

13.6 

0600 

54 

8.2 

92 

7.6 

13.6 

0800 

53 

8.2 

92 

7.6 

13.6 

Probably  due  to  failure  to  properly  calibrate  pH  meter  (USGS  field  notation). 


(continued) 


Date 

Time 

Water 
TemD  (°Fl 

D.0. 

ImZU 

Percent 

Saturation 

eH 

« 

( cfs) 

7-23 

1000 

53 

8.4 

93 

7.7 

13.6 

1100 

54 

- 

- 

- 

13.6 

1200 

55 

8.4 

95 

7.8 

13.6 

uoo 

57 

8.2 

96 

7.8 

13.3 

1600 

59 

8.0 

96 

7.9 

12.9 

1800 

60 

8.0 

98 

7.9 

12.9 

8-21 

1200 

55 

7.9 

92 

7.8 

5.3 

1400 

58 

7.7 

92 

7.8 

5.3 

1600 

61 

7.5 

92 

7.8 

1800 

62 

7.4 

92 

7.7 

2000 

61 

7.3 

89 

7.7 

2200 

60 

7.3 

88 

7.5 

2400 

59 

7.4 

88 

7.5 

8-22 

0200 

57 

7.5 

88 

7.4 

0400 

56 

7.6 

88 

7.4 

0600 

55 

7.7 

89 

7.4 

5.3 

0800 

54.5 

7.9 

89 

7.5 

1000 

54.5 

7.9 

90 

7.6 

1200 

56 

8.0 

93 

7.5 
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APPENDIX  I continued 


Blackfoct 

River  at.  Pop's  Plae 
(Fish  and  Game 

o (Elevation 
Analyses) 

“130  feet  msl ' 

1971 

Date 

Time 

Water 
Tenro  (9f) 

D.0. 

(Wi) 

Percent 

Saturation 

8-31 

2010 

57 

7.7 

91 

9-1 

0045 

54 

7.7 

88 

0400 

54 

7.9 

91 

0815 

52 

8.0 

89 

1245 

53 

8.1 

90 

1625 

56 

8.0 

93 

2025 

54 

7.8 

89 

1973 

8-17 

1240 

58 

7.8 

94 

1635 

61 

7.5 

93 

2035 

60 

7.3 

90 

8-18 

2440 

57 

7.2 

85 

0440 

55 

7.5 

87 

0840 

53 

7.8 

87 

1235 

56.5 

8.0 

93 

Blackfoot 

River  at  Flesher  Road  (Elevation  + 
(Fish  and  Gpme  Analyses) 

5000  feet  msll 

1971 

Date 

Time 

Water 
TemD  (°F) 

D.0. 

Percent 

Saturation 

8-31 

1945 

57 

7.9 

92 

2400 

54 

7.9 

89 

9-1 

0445 

51 

8.2 

89 

0835 

50 

8.2 

88 

1225 

52 

8.5 

94 

1555 

58 

8.3 

98 

1955 

54 

7.9 

90 

1973 

8-17 

1220 

59 

8.4 

101 

1615 

67 

8.1 

106 

2010 

61 

7.2 

98 

8-18 

2420 

58 

7.0 

84 

0420 

55 

7.4 

85 

0820 

53 

8.0 

89 

1220 

57 

CO 

VJ3 

99 
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APPEND  DC  I continued 


Alice  Creek 

(Elevation  + 5000  feet 

msl)  Fish  and 

Game  Analyses 

1971 

Water 

D.O. 

Percent 

Date 

Time 

TemD  (°F) 

(ng/l) 

Saturation 

8-31 

2025 

54 

7.8 

89 

0030 

54 

8.0 

91 

9-1 

0425 

50 

8.1 

87 

0800 

50 

8.3 

89 

1200 

55 

8.4 

96 

1610 

57 

8.1 

94 

2010 

53 

7.9 

88 

1973 

8-17 

1200 

58 

8.8 

105 

1600 

64 

7.7 

98 

2000 

57.5 

7.6 

89 

2400 

53 

7.7 

86 

8-18 

0400 

50.5 

8.0 

97 

0800 

50 

8.3 

89 

1200 

58 

8.1 

96 

1310 

61 

8.0 

98 

Date 


9-1 


9-2 


6-22 


Poorman  Creek  ( Elevation  + 4600  feet  msl) 
Fish  and  Game  analyses 


1971 

Time 

Water 
TemD  (°F) 

D.O. 

(mg/ll 

Percent 

Saturation 

1U0 

50 

9.3 

99 

1525 

53 

9.3 

102 

1900 

52 

8.6 

94 

2320 

50 

8.4 

89 

0230 

no 

sample  collected 

0725 

48 

8.8 

92 

1100 

50 

9.5 

101 

1972 

Discharge 

(cfs) 

1230 

49 

10.4 

108 

35 

1710 

54.5 

9.6 

108 

35 

2030 

53 

9.5 

104 

32 

2425 

49 

9.9 

104 

32 

0425 

46 

10.1 

102 

35 

0835 

45.5 

10.3 

102 

35 

1220 

46 

10.6 

107 

36 

6-23 
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APPENDIX  I continued 


Blackfoot  River  at  Dalton  Mountain  Road 
(Elevation  + 4400  feet  msl) 

Fish  and  Game  analyses 


1971 

Date 

Time 

Water 
Temp  (°F) 

D.0. 

iWi) 

Percent 

Saturation 

9-1 

1100 

50 

8.8 

92 

1455 

53 

8.6 

94 

1845 

53 

8.9 

97 

2250 

52 

8.0 

86 

9-2 

0230 

no  sample  collected 

0710 

48 

8.1 

84 

1045 

49 

8.9 

93 

1972 

Discharge 
(of  a) 

6-22 

1210 

50 

10.3 

108 

1050 

1615 

54.5 

9.3 

104 

1050 

2000 

56 

8.9 

101 

960 

2400 

52 

9.0 

97 

940 

6-23 

0400 

49 

9.3 

97 

940 

0805 

47 

9.6 

98 

960 

1155 

47 

9.7 

99 

1025 

Blackfoot  River  at  Blackfoot  Canyon  Camp  (Elevation  + 4400  feet  msl) 
Fish  and  Game  Analyses 


1971 

Water 

D.0. 

Percent 

Date 

Time 

Tenm  (°F) 

(«ai 

Saturation 

9-1 

1030 

50 

8.7 

91 

1430 

53 

8.8 

96 

1825 

52 

8.8 

95 

2225 

52 

8.4 

91 

9-2 

0230 

no 

sample  collected 

0625 

50 

8.4 

88 

1025 

50 

8.9 

93 

Discharge 

1972 

(cfs) 

6-22 

1130 

50 

9.8 

103 

930 

1635 

54.5 

9.5 

107 

920 

1935 

54.5 

9.7 

108 

910 

2330 

55 

8.8 

98 

900 

6-23 

0330 

53 

9.1 

98 

880 

0735 

50 

9.3 

98 

880 

1130 

49 

9.6 

100 

900 

APPENDIX  J 


Miscellaneous  Surface  Water  Temperatures 

Temperatures  given  herein  were  obtained  periodically  during  the 

study.  All  temperatures  are  given  in  degrees  centrigrade  and  were 

obtained  with  a Taylor  pocket  thermometer.  Conversion  of  °F  to  °C  was 
done  where  necessary. 

These  temperatures  are  in  addition  to  temperature  data  given  in 
Appendix  H,  Field  Analyses. 

Temperatures  from  main  Blackfoot  River  stations  are  given  first 
in  descending  order  downstream,  followed  similarly  by  tributary  streams. 
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APPENDIX  J continued 


HgO 


Blackfoot  River  at  Pop's  Place 


1972 

1973 


1971 


1972 


11-1 

— 

0.6 

5-14 

“ 

6.3 

8-17 

1245 

14.4 

River  at 

Flesher 

Road  Bridge 

3-26 

1310 

0.0 

4-27 

1125 

1.0 

5-21 

1450 

4.5 

6-23 

1420 

15.0 

8-23 

1545 

17.0 

9-21 

1410 

5.0 

11-22 

1345 

0.0 

12-21 

1000 

0.0 

3-23 

1400 

2.0 

4-20 

1200 

4.5 

5-22 

1210 

6.0 

6-20 

0915 

8.5 

7-19 

1230 

7.5 

8-31 

1300 

12.8 

9-26 

1145 

2.2 

10-31 

1200 

0.0 

11-1 

— 

0.0 

11-29 

1400 

0.0 

3-7 

1230 

0.0 

5-14 

1150 

8.3 

8-17 

1520 

18.9 

1973 


Year 

Date 

Time 

H20  Temp  Year 

Date 

Time 

1^0  Temp 

m.nkfoot.  River  at  Hogum  Road  Bridge 

1971 

3-26 

1230 

3.5  1972  (con'd) 

11-3 

-- 

4.4 

4-27 

1040 

1.5 

11-28 

1500 

0.0 

5-21 

1320 

5.0 

12-27 

1550 

1.5 

6-23 

U45 

17  • 5 1973 

1-23 

1130 

0.0 

8-23 

1355 

14.0 

2-27 

1330 

2.5 

9-21 

1300 

7.5 

3-28 

1130 

3.5 

11-22 

1235 

4.0 

4-25 

1400 

5.5 

12-21 

1140 

1.0 

5-21 

1800 

11.0 

1972 

2-2 

1330 

0.0 

6-18 

1620 

9.0 

3-23 

1200 

2.5 

7-16 

1200 

15.0 

5-19 

1050 

5.0 

8-13 

1500 

15.5 

8-2 

1020 

12.2 

8-20 

1045 

11.7 

9-8 

1010 

7.2 

9-11 

1600 

15.5 

10-25 

1130 

3.5 

R-|»cl^oot  River  below  7-un  Pete  Creek 

1972 

10-26 

1010 

3.5 

1973  (con'd)  4-25 

1100 

5.0 

11-3 

— 

3.9 

5-21 

1300 

7.0 

11-28 

1115 

0.0 

k-18 

1200 

5.5 

12-27 

1140 

3.0 

7-16 

1115 

11.5 

1973 

1-23 

1615 

1.0 

8-13 

1145 

12.0 

2-27 

1010 

3.0 

8-20 

1120 

9.4 

3-7 

1020 

0.3 

9-11 

1230 

11.0 

3-28 

0935 

0.5 
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APPENDIX  J continued 


Year 


1971 


1972 


Date 

Time 

H2O  Temp 

Year 

Date 

Time 

H2O  Temp 

Blackfoot  River 

at  Dalton  Mtn  Road  Bridge 

3-26 

1105 

4.5 

1973 

1-23 

1500 

5.0 

4-27 

0910 

2.0 

2-27 

0900 

4.0 

5-21 

0935 

4.0 

3-5 

1010 

2.8 

6-23 

1545 

13.5 

3-28 

0900 

3.5 

8-23 

— 

10.0 

4-25 

1000 

6.0 

9-21 

1600 

10.0 

5-21 

1120 

7.0 

11-22 

1100 

3.0 

6-18 

1040 

6.5 

12-21 

1340 

3.5 

7-16 

1000 

10.5 

8-13 

1020 

10.5 

2-2 

0945 

0.0 

8-20 

1315 

12.2 

3-23 

0945 

5.0 

9-11 

1040 

9.5 

4-20 

0855 

4.5 

5-22 

0900 

5.5 

6-20 

1300 

10.0 

7-19 

0910 

7.5 

8-2 

0935 

10.6 

8-31 

1520 

13.3 

9-8 

0945 

7.3 

9-26 

0930 

5.0 

10-26 

0900 

5.5 

10-31 

0950 

2.8 

11-28 

1015 

1.5 

11-29 

1000 

1.7 

12-27 

1040 

4.5 

Year 


1971 


1972 


Date 

Time 

H20  Temp 

Year  Date 

Time 

H20  T*mp 

Blackfoot  River  at 

Blackfoot  Canyon  Camp 

3-26 

1030 

4.5 

1972  (con'd)  10-26 

0800 

5.5 

4-27 

0910 

3.0 

10-31 

0910 

2.2 

5-21 

0915 

4.5 

11-28 

0920 

1.0 

6-23 

1600 

13.0 

11-29 

0915 

0.6 

8-23 

— 

10.0 

12-27 

0945 

4.0 

9-21 

1030 

5.5 

1973  1-23 

1420 

2.0 

11-22 

0925 

3.0 

2-27 

0745 

4.5 

12-21 

1430 

3.0 

3-5 

0930 

2.8 

3-23 

0815 

5.0 

3-26 

0815 

3.0 

4-20 

0800 

5.0 

4-25 

0900 

6.5 

5-22 

0800 

6.5 

5-14 

- 

13.3 

6-20 

1340 

9.5 

5-21 

0930 

6.5 

7-19 

0820 

8.0 

6-18 

0915 

6.5 

8-2 

0920 

11.7 

7-16 

0900 

11.5 

8-31 

1600 

13.3 

8-13 

0930 

11.0 

9-8 

0925 

7.8 

8-20 

1345 

14.4 

9-26 

0840 

5.0 

9-11 

0935 

10.0 

Willow  Creek  (Flesher) 

6-20 

1000 

9.0 

1973  3-7 

1200 

0.0 

8-31 

1215 

12.8 

4-24 

-- 

2.8 

9-26 

1110 

2.4 

5-14 

1200 

8.3 

10-31 

1130 

0.3 

8-17 

1435 

17.4 

1972 


APPH'JDIX  J continued 


Year 

Date 

Time 

H20  Temp 

Year 

Date 

Time 

Alice  Creek 

: at  Highway  200 

1971 

3-26 

1300 

3.0 

1972  (con’d) 

6-20 

1030 

4-27 

1105 

1.5 

7-19 

1150 

5-21 

1400 

5.0 

8-31 

1330 

6-23 

1430 

16.5 

9-26 

1040 

8-23 

1620 

16.0 

10-31 

1100 

9-21 

1335 

8.5 

11-2 

- 

11-22 

1315 

2.5 

11-29 

1330 

12-21 

1041 

1.0 

1973 

3-5 

1240 

1972 

3-23 

1315 

3.5 

4-24 

- 

4-20 

1100 

5.0 

5-16 

1400 

5-22 

1130 

5.0 

8-17 

1115 

tn 

cr. 


Hardscrabble  Creek 


1971 

10-20 

— 

5.5 

1973  3-5 

1420 

1972 

3-23 

1230 

2.0 

4-24 

- 

4-20 

1030 

3.5 

5-19 

1000 

5-22 

1100 

8.0 

8-18 

1115 

7-19 

1100 

9.0 

11-23 

1300 

0.0 

Date 


l20  Temp 

Year 

Date 

Time 

H?0  Temp  Year 

I»nfl«ra  Fork  at  Highway  200 

9.5 

1972 

11-3 

- 

5.0 

8.5 

1973 

3-5 

1135 

4.4 

14.0 

5-19 

1135 

5.0 

4.4 

8-20 

0950 

8.3 

2.8 


Time  II20  Temp 


Poorman  Creek 


1.1 

1971 

3-26 

1200 

5.0 

1972  (con’d)  5-22 

1000 

5.0 

2.8 

4-27 

1330 

4.0 

6-20 

1145 

8.0 

8.9 

5-21 

1650 

5.5 

7-19 

0945 

7.5 

10.7 

6-23 

1525 

13.0 

8-31 

1440 

12.8 

13.3 

8-23 

— 

10.0 

9-26 

1000 

6.1 

9-21 

1515 

10.0 

10-26 

— 

6.3 

11-22 

1105 

4.0 

10-31 

1020 

4.4 

12-21 

1235 

4.0 

11-29 

1200 

3.9 

1.1 

1972 

3-23 

1100 

3.5 

1973  3-5 

1045 

2.2 

7.2 

4-20 

0940 

3.5 

8-20 

1215 

10.6 

10.6 

12.2 
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APPENDIX  K 

Results  of  Turbidity  Measurements 


Depth-integrated  samples  were  collected  with  a Model  DH-48  hand-suspended 
sediment  sampler.  Samples  were  thoroughly  mixed  and  split  into  three  30 
milliliter  glass  vials,  with  caps,  and  transported  to  the  laboratory.  Turbidity 
was  determined  with  a Hach  Model  2100-A  laboratory  turbidimeter  within  24  hours 
of  collection.  Turbidity  in  each  of  the  three  vials  was  measured,  and  the  average 
of  the  three  readings  became  the  final  figure  used.  Turbidity  values  were  rounded 
off  in  accordance  with  "Standard  Methods  for  the  Examination  of  Water  and  Waste- 
water,"  13  edition,  1971,  page  352. 

Turbidity  measurements  made  at  the  beginning  of  the  study  in  1968  were  made 
in  the  field  with  a Hach  Model  DR-EL  field  test  kit.  These  measurements  are 
probably  less  accurate  than  those  obtained  with  the  Model  2100-A  meter. 

Strearaflow  was  determined  from  staff  gage  height  reading  at  time  of  sample 
collection,  or  from  USGS  streamflow  records  (daily  mean,  CFS).  Where  no  gage  was 
installed,  a brief  description  of  flow  characteristics  is  given. 


Turbidity  of  Union  Creek  near  McNamara  Landing 


Date 

Turb  (JTU) 

Flow 

1972  3-13 

50 

High  and  muddy 

Turbidity  of  Clearwater  River  at  Highway  200 


Date 

Turb  (JT1I) 

Flow 

1972 

4-18 

2.3 

High  (not  measured) 

Turbidity  of  Cottonwood 

Creek  on  B-C  Game  Range 

Date 

Turb  (JTUl 

Flow 

1972 

4-10 

2.1 

High  and  clear 

5-16 

14 

Flooding,  turbid 

6-5 

4.8 

High  and  flooding, 

Turbidity  of  North  Fork 

Blackfoot  River  at  Highway  200 

Date 

Turb  (17111 

Flow 

1972 

6-3 

150 

High,  fast,  muddy 

( >-9 

130 

Flooding,  muddy 

6-20 

9.4 

High,  milky-clear 

Turbidity  of  Arras tra  Creek  at  Highway  200 

Date 

Turb  (JTU) 

Flow 

1972 

5-18 

3.5 

Clear 

( >-l 


partially  cleaj 


2.7 


High  and  clear 
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Turbidity  of  Black-foot  River  at  Blackfoot  Onyon  Camp 


Date 

Turb  fJTUl 

Zl2«  (cfs) 

1972  2-14 

1.4 

- 

3-17 

4.4 

— 

4-28 

8.9 

520 

5-8 

3.9 

620 

5-17 

100 

2830 

5-18 

100 

3100 

5-24 

31 

2150 

5-31 

90 

2700 

6-3 

140 

3500 

6-5 

120 

3175 

6-7 

110 

3050 

6-9 

110 

3100 

6-13 

55 

2360 

6-16 

37 

1488 

6-20 

23 

1045 

6-27 

7.3 

790 

7-10 

3.5 

574 

1973  2~u 

0.65 

90  (est.) 

5-19 

55 

930 

5-22 

19 

840 

5-31 

4.8 

565 

6-4 

2.5 

540 

£^8 

1974  1-16 
5-28 

4.9 

4.2 

Turbiditv  of  liillov  Creek 

610 

± 100  (est.) 
1500 

at  Dalton  Mtn  Road 

Date 

Turb  (Jin') 

Flow 

1972  3-17 

8.5 

Slightly  flooding 

5-8 

9.2 

Not  too  high,  murky 

6-3 

60 

Flooding,  culvert  washed  out 

6-5 

40 

Flooding 

6-27 

7.1 

Not  too  high,  murky 

Turbidity  of  Blackfoot  River  at  Dalton  Mtn  Bridge 


Date 

Turb  (JTUl 

Flow  (cfs) 

1972  3-1 

.70 

- 

3-17 

1.8 

- 

4-28 

7.1 

460 

5-8 

2.6 

580 

5-17 

100 

2475 

6-3 

170 

2950 

6-5 

150 

2800 

6-7 

120 

2625 

6-9 

130 

2625 

6-13 

60 

1950 

6-16 

35 

1550 

6-27 

6.5 

810 

7-10 

2.5 

600 

1973  2-14 

1.0 

80 

5-19 

40 

875 

5-22 

15 

750 

5-31 

4.0 

475 

6-4 

2.4 

455 

1974  5-28 

45 

1400 

APPENDIX  K continued 


Turbidity  of  Beaver  Creek  at  Highway  200 


Date 


Turb  (JTU) 


1972  3-1 


1.0 


Low  and  clear,  ice  covered 


Turbidity  of  Spring  Creek  at  Highway  200 


1972  3-1 


.75 


Low  and  clear 


cn 

<o 


Turbidity  of  Poorman  Creek  at 

St  enrol  e Road 

Date 

Tnrb  (ITU) 

Flow  (cfs) 

1972 

2-14 

.85 

— 

3-1 

.80 

— 

3-15 

1.6 

— 

5-8 

2.9 

29 

5-17 

31 

217 

6-3 

24 

200 

6-7 

8.8 

130 

6-13 

9.3 

62 

6-16 

5.0 

52 

6-20 

3.5 

41 

1973 

2-14 

.45 

- 

5-17 

1.9 

7.8 

5-22 

2.8 

23 

5-31 

1.0 

12.5 

6-4 

.90 

9 

TWhirHtv  of  Blaokfoot  River 

below  7-ud  Pete  Creek 

Date 

Turb  (JTU) 

Flow 

1973  2-22 
5-17 


34 


50 


Very  low,  clear 
High,  fast,  murky 
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APPEND  D(  K continued 


Turbidity  of  Lander's  Fork 
Date  Turb  (JTU) 


1972 

3-1 

-30 

3-17 

.55 

5-17 

50 

5-24 

7.1 

5-31 

120 

6-3 

220 

6-5 

150 

6-7 

130 

6-9 

120 

6-13 

50 

6-16 

26 

6-20 

12 

6-27 

4.5 

7-10 

2.0 

11-22 

.40 

1973 

2-22 

.65 

5-17 

45 

5-19 

40 

5-22 

15 

5-24 

13 

5-31 

4.4 

6h-4 

2.2 

6-8 

5.5 

6-11 

2.9 

1974 

5-28 

45 

f Blackfoot 

Flow 

Low  and  clear 

Low  and  clear 

+ 1,100  cfs 

Rising,  milky  gray 

High,  muddy  brown 

+2,000  cfs 

High,  muddy  brown 

High,  muddy  brown 

High,  muddy  brown 

Falling,  light  brown 

Falling,  clearing  up,  brownish  gray 

Falling,  clearing  up,  milky  green 

Falling,  clear 

Low  and  cl  ecu' 

Low  and  clear 
19  cfs 

Rising,  murky 
High,  fast,  milky  brown 
+565  cfs,  milky  green 
Fairly  high,  milky  green 
Not  too  high,  greenish  clear 
Falling,  clear 

+ 2 inches  rise,  clearish  green 
Fell  + 2 inches,  colorless  green 
Rising,  light  brown 


Turbidity  of  Copper  Creek 


Date 

Turb  (JTU) 

Flow 

1972  5-24 

1.7 

High  and  fast,  clear 

6-5 

6.0 

High  and  fast,  gray-green 

1973  6-8 

2.0 

Mod.  high,  fast,  greenish 

Turbidity  of  Blackfoot  River 

at  Hogum  Bridge 

(USGS  gage  below  Alice  Creek 

near  Lincoln) 

Date 

Tiirb  (JTU) 

Flow  (cfs) 

1972  3-17 

3.7 

55 

4-28 

7.4 

5-17 

42 

900 

5-31 

11 

509* 

6-3 

6.4 

463* 

6-7 

3.8 

309* 

6-9 

3.1 

279* 

6-13 

2.4 

179* 

7-10 

1.2 

52* 

11-22 

.80 

25* 

1973  2-22 

.80 

11* 

5-14 

3.3 

165* 

5-17 

19 

268* 

5-19 

4.7 

268* 

5-22 

2.7 

193* 

5-31 

1.2 

85* 

1.1 

69* 

1974  5-28 

5.2 

382 

*Mean 

flow  for  the  day  from  U. S.G.S. 

records. 
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APPEMDIX  K continued 


Turbidity  of  Hogum  Creak  at  Hogum  Road  Bridge 

Date 

Turb  (JTU) 

Floy 

1972 

6-9 

5.5 

Clear,  slightly  milky  green 

Turbidity  of  Hardscrabble 

Creek  at  Highway  200 

Date 

Turb  (JTin 

Flow 

1972 

4-28 

4.3 

Flooding 

5-17 

2.5 

Slight  flooding,  clear 

11-22 

.7 

Low  and  clear,  ice- covered 

1973 

3-5 

.7 

Low  and  clear,  ice-covered 

4-24 

1.6 

Rising,  clear 

5-17 

1.0 

Low  and  clear 

5-19 

1.0 

Low  and  clear 

Turbidity  of  Alice  Creek  at  Highway  200 


Date 

Turb  (JTUl 

Flow  (cfs) 

3-1 

.55 

- 

3-17 

1.6 

~ 

4-10 

1.9 

48 

4-28 

7.7 

102 

5-17 

31 

450 

5-19 

13 

240 

5-24 

27 

190 

6-3 

4.9 

215 

6-9 

3.6 

95 

6-13 

2.6 

71 

11-22 

1.1 

8 

2-22 

.70 

5.7 

4-24 

1.4 

11 

5-14 

3.1 

50 

5-16 

14 

78 

5-17 

15 

94 

5-19 

4.5 

105 

5-22 

2.6 

35 

5-31 

1.3 

28 

6-4 

.90 

27 
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APPENDIX  K continued 


Turbidity  of  Willow  Creek  (Flesher)  at 
with  Blackfoot  River 

confluence 

Date 

Turb  (JTtI) 

Flow 

1972  6-3 

2.8 

High,  colorless 

11-22 

4.2 

Low,  clear,  oily  appearance 

1973  4-24 

7.5 

Rising,  grayish  green 

5-14 

2.6 

High,  fast,  oily  blue,  clear 

Turbidity  of  Blackfoot  River  at  Flesher 

Road 

Date 

Turb  (JTUI 

Flow  (cfs) 

1972  3-1 

1.3 

- 

4-10 

1.1 

51 

5-5 

1.5 

112 

5-17 

4.6 

337  + 

5-31 

.25 

149 

6-3 

1.3 

125 

6-9 

.90 

80 

6-13 

1.1 

46 

11-22 

1.2 

— (gage  frozen  in  ice) 

1973  2-22 

1.0 

— (gage  frozen  in  ice) 

4-24 

5.2 

42 

5-14 

1.1 

66 

5-16 

2.6 

95 

5-19 

1.6 

100 

5-22 

1.2 

66 

5-31 

1.1 

34 

6-4 

.95 

29 

Turbidity  of  Blackfoot  River  at  Pop's  Place 


1972 

1973 


Date 

Turb  (JTlrt 

Flow 

3-15 

8.3 

Rising,  orange  color,  detritus 

5-14 

1.9 

High,  clear  with  oily  color 

APPENDIX  L 


Streamflow  Record 


Records  are  based  on  periodic  staff  gage  readings  and  flow  measurements. 
Measurements  were  made  with  a Price  model  AA  or  a pygmy  current  meter  according 
to  USGS  recommended  techniques.  Gage  height  was  plotted  against  flow  to  form  a 
stage-discharge  curve  from  which  the  flow  from  other  gage  height  readings  was 
obtained.  Annual  high  flows  were  measured  by  USGS  personnel. 

The  staff  gages  were  4 inches  wide,  in  sections  3.33  feet  long,  and  were 
marked  at  1.0  foot,  0.10  foot,  and  0.02  foot  intervals. 

Staff  gage  height  was  recorded  at  each  station  whenever  water  quality, 
turbidity  or  insect  samples  were  collected,  and  at  other  times  the  station  was 
visited.  Staff  gages  were  read  as  frequently  as  possible  during  spring  runoff 
periods. 

An  asterick  (*)  indicates  a flow  measurement  was  made  that  day. 
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APPENDIX  L continued 


1972 


Streamflow  baaed  on  periodic  staff  gage  readings  and  flow  measurements 


Blackfoot  River  at  Flesher 


Date 

Gage 
Ht. (ft) 

Flow 

(CFS) 

Date 

Gage 

Ht.lfl 

3-24 

1.47 

88* 

1222  4-24 

.97 

4-10 

1.17 

51* 

5-1 

.91 

4-13 

1.10 

50 

5-14 

1.26 

4-17 

1.00 

43 

5-16 

+1.54 

4-20 

.96 

40 

5-17 

+1.62 

4-26 

1.36 

75 

5-19 

±1.58 

5-5 

+1.70 

112 

5-22 

1.26 

5-17 

2.40 

337* 

5-23 

1.16 

5-19 

±2.25 

200 

5-31 

.86 

5-22 

±2.10 

170 

6-4 

.79 

5-31 

±1.96 

149 

7-23 

.29 

6-3 

±1.78 

125 

7-26 

.27 

6-9 

1.40 

80 

8-7 

.24 

6-13 

1.12 

46 

8-17 

.16 

6-16 

.95 

44* 

9-11 

.31 

6-19 

.90 

37 

9-25 

.28 

6-20 

.87 

35 

7-10 

.50 

13* 

7-19 

.74 

26 

8-9 

.34 

7* 

8-25 

.36 

8 

8-31 

.28 

5 

9-13 

.34 

7 

9-26 

.30 

6 

10-18 

.28 

4* 

Streamflow  based  on  periodic  staff  gage  readings  and  flow  measurements 


Flow 

(CFS) 

42* 

38 

66 

95 

104 

100 

66 

56 

34 

29* 

5 

4* 

4 
3 

6 

5 


Alice 

Creek  at  Highway  200 

Date 

Gage 
Ht. (ft) 

Flow 

(CFS) 

Date 

Gage 

Ht.(ft) 

Flow 

(CFS) 

3-24 

1.12 

23* 

2-22 

.54 

5.7* 

3-30 

1.11 

23 

4-24 

.78 

11 

4-10 

1.47 

48* 

4-27 

.84 

13 

4-13 

1.40 

40 

5-1 

.79 

12 

4-14 

1.35 

37 

5-11 

1.50 

50 

4-17 

1.29 

33 

5-14 

1.50 

50 

4-20 

1.25 

31 

5-16 

±1.80 

78 

4-26 

1.63 

60 

5-17 

±1.90 

94 

4-28 

1.93 

102* 

5-19 

±1.95 

105 

5-4 

1.94 

102 

5-21 

±1.72 

68 

5-16 

±2.64 

430* 

5-22 

±1.26 

35 

5-17 

2.70 

450 

5-23 

±1.55 

54 

5-19 

±2.55 

310 

5-31 

1.17 

29 

5-22 

±2.50 

280 

6-4 

1.08 

27* 

5-24 

±2.30 

190 

7-23 

.66 

8 

5-31 

±2.36 

215 

7-26 

.65 

8* 

6h-3 

±2.26 

177 

8-7 

.60 

7 

6-9 

1.90 

95 

8-14 

.61 

7 

6-13 

1.68 

71 

9-25 

.58 

6.5 

6-16 

1.50 

50 

9-26 

.57 

6 

7-10 

1.04 

21 

8-9 

.85 

15* 

8-25 

.83 

13 

9-13 

.80 

12 

10-18 

.73 

9.7* 

11-22 

.65 

8 

2-1 

.61 

7 

1973 


APPENDIX  L continued 


Streamflow  based  on  periodic  staff  gage  readings  and  flow  measurements 


Poorman  Creek 


Flow 

Gage 

Flow 

Date 

Ht.(ft) 

(CFS) 

Date 

Ht.  (ft) 

(CFS) 

3-22 

.92 

21* 

9-26 

.78 

5 

3-23 

.98 

23 

10-19 

.76 

5* 

4-5 

.82 

11* 

10-31 

.74 

5 

4-10 

.94 

19 

1973  2-27 

.52 

1 gage  reset-new 

rating  begins 

4-13 

.90 

16 

3-5 

.54 

1 

4-17 

.83 

10 

4-26 

.62 

2.8 

4-20 

,.83 

10 

5-17 

.78 

7.8 

4-25 

.87 

14 

5-19 

.89 

13.5 

5-5 

+1.10 

32 

5-22 

.99 

23 

5-8 

1.06 

29 

5-23 

.97 

19 

5-16 

1.88 

171* 

5-31 

.87 

12.5 

5-17 

+2.05 

217 

6-4 

.81 

9* 

5-22 

+1.70 

117 

7-23 

.54 

2 

6-3 

1.92 

169* 

7-24 

.54 

2* 

6-3 

+2.00 

200 

8-7 

.50 

1-2  (poor  curve) 

6-7 

+1.75 

130 

8-14 

.49 

1-2  (poor  curve) 

6-13 

±1.42 

62 

8-20 

.47 

1 

6-16 

1.35 

52* 

9-25 

.46 

1 

6-20 

1.22 

41 

9-27 

.46 

1 

7-10 

1.00 

18 

7-19 

1.00 

18 

8-7 

.90 

12.5 

8-10 

.88 

12* 

8-31 

.82 

8.6 

9-13 

.81 

8.4 

Streamflow  in  Landers  Fork  and  Copper  Creek  based  only  on  flow  measurements. 


1 / 


(1)  <2) 

Creek 

(3) 

Landers  Fork 

at  Highway  : 

Date 

Flow 

(CFS)  Date 

Flow 

(CFS) 

Date 

Flow 

(CFS) 

4-19-72 

40 

5-8-72 

160 

5-16-72 

1,100 

6-2-72 

2,000 

These  sites  not  used  in  1222 

6-10-72 

1,990 

8-9-72 

136 

10-18-72 

26 

2-22-73 

19 

5-21-73 

388  5-21-73 

177 

5-21-73 

565* 

^18-73 

131  6-18-73 

107 

6-18-73 

238* 

7-25-73 

!5  7-25-73 

34 

7-25-73 

73** 

9-27-73 

4 9-27-73 

16 

9-27-73 

36** 

*Flov  not  measured  at  Highway  200  , t Anders')  during 

This  is  probably  the  approximate  flow  at  Highway  200  (Copper  + Landers)  during 

this  high  water  period  because  water  table  is  saturated. 

eXSv.'*  s‘  ■”* “ —■  — — ” 


^Extreme  channel  instability  in  Landers  Fork  precluded  normal  use  of  staff  gage 
or  other  reference  points. 
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1972 


APPEiron  L continued 

Streamflov  based  on  periodic  staff  gage  readings  and  flow  measurements 


Blackfoot  River  at  Dalton  Mtn  Bridge 


Gage 

Flow 

Gage 

Flow 

Date 

Ht. (ft) 

(CFS) 

Date 

Ht. (f O 

(CFS) 

3-22 

1.02 

152* 

8-10 

±1.25 

221* 

3-23 

1.18 

190 

8-25 

1.18 

190 

3-29 

1.16 

185 

8-31 

+1.10 

170 

3-30 

1.13 

178 

9-8 

.96 

133 

4-5 

1.17 

185 

9-13 

+.98 

140 

4-10 

+1.45 

285 

10-19 

.95 

125* 

4-13 

1.42 

275 

10-31 

.89 

118 

4-14 

1.40 

265 

11-29 

.81 

100 

4-17 

1.39 

260 

1973  2-1 

±.69 

77 

4-19 

1.36 

252* 

2-14 

.70 

80 

4-20 

±1.35 

245 

2-15 

.68 

72* 

4-26 

+1.56 

330 

3-5 

.67 

70 

4-28 

+1.78 

460 

4-26 

±.67 

70 

5-3 

+.66 

70 

5-4 

+1.88 

520 

5-8 

+1.98 

580 

5-11 

±1.00 

142 

5-17 

+1.86 

505 

5-16 

3.90 

2150* 

5-19 

+2.42 

875 

5-17 

+4.20 

2475 

5-21 

+2.35 

850 

5-19 

±4.15 

2425 

5-21 

+2.46 

889* 

5-22 

±4.10 

2385 

5-22 

2.26 

750 

6-2 

4.80 

3330* 

5-23 

±2.10 

670 

6-3 

+4.65 

2950 

5-31 

±1.80 

475" 

6-5 

±4.50 

2800 

6-4 

1.76 

455 

6-7 

±4.35 

2625 

6-8 

±1.90 

540 

6-9 

±4.35 

2625 

6-18 

1.68 

432 

k-13 

+3.66 

1950 

7-23 

+.94 

126 

6-l6 

±3.20 

1550 

7-24 

.94 

126* 

6-20 

+2.86 

1240 

8-7 

±.89 

118 

6-27 

2.38 

810 

8-14 

.86 

112 

7-10 

±2.00 

600 

8-20 

.82 

103 

7-19 

+1.86 

505 

9-25 

.78 

95 

9-28 

.79 

81* 

8-2 

+1.46 

310 

Streamflov  based  on  periodic  staff  gage  readings  and  flow  measurements 
Blackfoot  River  at  Blackfoot  Canyon  Camp 


Flow 

Gage 

Flow 

Gage 

Flow 

Date 

Ht. (ft) 

(CFS) 

Date 

Ht.(ft) 

(CFS) 

Date 

Ht. (ft) 

(CFS) 

3-22 

1.53 

244* 

7-19 

2.48 

529 

5-23 

2.66 

760 

3-29 

1.59 

265 

7-27 

2.06 

400 

5-24 

2.60 

740 

3-30 

1.55 

250 

7-31 

1.92 

357 

5-31 

2.15 

565 

4-5 

1.63 

267* 

8-2 

1.92 

357 

6-4 

2.10 

540 

4-10 

2.01 

385 

8-7 

1.77 

315 

4-13 

1.96 

370 

8-10 

1.70 

287* 

6-8 

2.28 

610 

4-14 

1.90 

350 

8-25 

1.60 

265 

6-18 

1.99 

471* 

4-17 

1.93 

362 

8-31 

1.48 

234 

7-23 

1.03 

156 

4-20 

1.81 

327 

9-8 

1.35 

197 

7-24 

1.03 

156* 

4-26 

2.12 

415 

9-13 

1.37 

203 

8-7 

.96 

143 

4-28 

2.44 

520 

9-26 

1.33 

193 

5-4 

2.59 

561 

10-19 

1.30 

172 

8-14 

.90 

133 

5-8 

2.78 

620 

10-31 

1.25 

171 

8-20 

.85 

122 

5-17 

±5.80 

2830* 

11-29 

1.14 

142 

9-14 

.87 

127 

5-18 

+6.10 

3100 

1973  2-1 

.94 

102 

9-25 

.83 

118 

5-19 

±5.90 

2850 

2-14 

.88 

90 

9-28 

.82 

120* 

5-22 

±5.70 

2700 

2-15 

.90 

99* 

5-24 

±5.30 

2150 

3-5 

.94 

135 

5-31 

±5.70 

2700 

4-20 

.94 

102 

6-2 

6.50 

3670* 

4-26 

.96 

106 

6-3 

+6.40 

3500 

5-3 

.93 

101 

6-5 

+6.15 

3175 

5-7 

.96 

106 

6-7 

±6.05 

3050 

5-11 

1.28 

180 

6-9 

+6.10 

3100 

5-14 

1.22 

220 

6-13 

±5.46 

2360 

5-16 

1.50 

310 

6-16 

4.58 

1488 

5-17 

2.15 

560 

6-20 

4.08 

1045 

5-19 

±3.10 

930 

6-27 

3.30 

790 

5-21 

3.00 

895 

7-10 

2.63 

574 

5-21 

3.16 

1000* 

7-18 

2.30 

462 

5-22 

2.87 

840 

APPENDIX  M 


Laboratory  analyses  made  by  the  Anaconda  Company  on  acid 
mine  seepage  in  the  Heddleston  Mining  District  in  1972  and  1973. 


Cation  - anion  balances  do  not  agree  in  these  analyses. 
The  computer  program  which  analyzed  the  laboratory  data  did 
not  take  into  account  milliequivalents  for  H+  from  extremely 
low  pH  or  high  concentrations  of  heavy  metals  in  the  cation 
summation.  However,  individual  values  of  the  parameters  given 
are  correct,  according  to  the  Anaconda  Company. 


A-67 


A-68 
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Appendix  M (continued) 

THE  ANACONDA  COMPANY 

■KW.S...LNI7L!;.  ■'  -H«".  ■ ■S«'-=-T 

.ut  „:cr  clant 

BY .J2.C.VX— 


F/G  * / 


SCrlKMhTX-  OP 


TUhhC-k 


LCCf\  men  S 


ENVIRONMENT  AL  ENGINEERING  DEPARTMENT 


THE  CO".  P ’.NY 


liUTlE,  MONTANA  59  fCl 


:!.\T!l.<  DUALITY  ANALYSIS 


NATION  O'.'.  STATE 
PRGV.'U  COUNTY 
LOCATION 
DATE  SAMPLED 
TIME  SAMPLED 
V.'ATdA  r t .OW  r‘  \ T f: 
FLCU’  MEAS  -*  ETUOD 


MONTANA 
LE^  I S4CLARK 


na— 04-7 
1 1 A 5 

5. 


GPY.  ( E ) 


PROPERTY  OR  OPERATION  HEDOLfcSTUN 
LABORATORY  MIXrtFR  72-1 149 
SAMPLE  OR  MOTTLE  NUMBER  169G 
STATION  NUMBER 

SA.VPLE  TYPE  OR  A IMAGE 
SAMPLE  H ‘ NUU  r.'G  4100 
PRINCIPAL  USE  OF  WATER  RECREATION 


PROJECT  HEODLESTON  VO 

REMARKS  PAYMASTER  TUNNEL  DRAINAGE 


IRON  PPT  L OENSE  ALGAE  MAT 


PARAMETERS  rephrteo  in 

MILLIGRAMS 

PER  LITER 

EXCEPT  AS  INDICATED 

riG/L 

MEQ/L 

MG/L 

MEQ/L 

CALCIUM  (CA) 

43. 

2. AO  n BICAR80'!ATEIHCrn)  J. 

0.  0 

MAGNESIUM  IMG) 

13.3 

1.C97 

CARBONATE 

(C03)  C. 

0.0 

SODIUM  (NA) 

3.4 

C.  365 

HYDROXIDE 

(CH)  0. 

POTASSIU  *.  (K) 

1.20 

C.031 

CHLORIDE 

(CL)  U. 2 

0.316 

TOT.  IRON  (FE) 

120. 

6.446 

SULFATE 

( SG4)  696. 

14. 434 

MANGANESE  (UN) 

4.56 

0.166 

NITRATE 

( N03 ) .00 

0.0 

ALUMINUM  (AL) 

15.8 

1.757 

FLUORIDE 

IF)  .37 

SILICA  ( S 102 ) 

PHOSPHATE 

( P04) 



TOTAL 

CAT  IONS 

12.262 

TOT/ L ANIONS 

14.345 

STAN OAR 

«J  DEVIATION 

1 OF  CATION- 

-ANION  HALAMCt  H.  It  SIt.1A 

LABORATORY  PH 
FIFLD  TEMPERATURE  DEGREES  F 
CALCULATED  DISSOLVED  SOLIDS 
EVAPORATED  SOLIDS  AT  105  C 
SPECIFIC  CONDUCTANCE  IN 
MICRO  MHO  S / CM  AT  25  C 
ACIDITY  AS  CAC03 


2.62 

44. 

919.1 

1104. 

1690.0 


CARBONATE  HARDNESS  AS  CAC03  0 

NON— CARD • HARDNESS  AS  CAC03  174 

TOTAL  HARDNESS  AS  CAC03  174 

TOTAL  ALKALINITY  AS  CACG3  0 

FIELD  TUX3I0 IT  Y (JTUl 
TOTAL  FILTERABLE  SOLIDS 
DISSOLVED  OXYGEN  AS  (02) 


SELECTED 

TRACE 

METALS 

(RECOVERABLE  BY 

ACID  DIGESTION 

ARSENIC 

(AS) 

• OZl 

COPPER  (C'J) 

21.0 

CADMIUM 

(CD) 

.C4a 

LEAD  ( PB ) 

.10 

CHROMIUM 

(CR  ) 

<.02 

MERCURY  (HG) 

ADDITIONAL 

PARAMETERS 

AA  CALCIUM 

(CA) 

40. 

AA  MAGNESIUM 

NICKEL  INI) 
ZINC  IZN) 


m (MG) 


• CB 
3.40 


16.50 


NOTE.  PARAMETERS  ARE  TOTAL  UISSGLVEU  UNLESS  LABELED  TR— TOTAL  RECOVERABLE 

SAMPLED  BY  KLO  PCGCENf  REACTANCE  VAJ;^!S  wrn 

ANALYSIS  RFOUtSTED  BY  GMM  CA  MG  NA  K CL  SC4  HCQ3  C03 

DATF  ANALYSIS  COMPLETED  B- 14-72  62  28  9 l 2 93  0 0 

ANALYST  MAC  OSC  MEAS.  DSC  CALC. 


Appendix  M (continued) 
ri.'VlllfinFNTAL  ENDIKFIRIM".  IH.1M  . T 'E  IT 


t S'*  two  n r.ft  «iu:;y 


TA-jV’  5 


MAT  1 TM  l.r  (Tltr 

m; i.4 t ...  1 

PROV.  ,9  r.  1'  I.IY 

Id-  IIS'.-.I 

t-  r.  \i  ion 

1)  ,\  T r 5 .".'X2l.ro 

09-04- 

TI'"F  >4991.  HI 

1^0  5 

HAT!  ’(  rl-.':.  I)  .TF 

5. 

Flow  T Ah  • 1 r »°D 

PROxirCT  HETDLCSTr 

'1  .VQ 

REMARKS  AC* 

TUNNEL 

PARAMETERS  REPORTED 
MG/L 

CALCIU”  (Cil 

63. 

4AGNFSIUM  (HG) 

38. 

• sonriiM  ( 1 » » 

5.6 

POTASSIUM  <K> 

1 .14 

TOT.  I HON  (FT) 

28. 

MANGANFSF  (Hill 

12.6 

ALUMINUM  < A). ) 

4.9 

Sfl.ir.A  (sin.?) 

I TY  \ x' L Y1  M > 
PR 


• i . • LL i> f '3f I 
?57 


. ’.T  Y :’P  1 r*  l v A I 1 f I .•« 

LW.  AT  Y t l*' At.:* 

SV’.PLE  !J1  BOTTLE  NO  ' tf< 

STATICM  NU BfcR 

SAMPLE  TYPF  C - A I MAGE 
SAMPLE  HANDLING  4J  C.T 
P d id  PAL  USE  OF  '.<AT ER 


ABUNDANT  ALT, AT, 'MSS  At  O I? ON  PPT 


MILLIGRAMS  PER  LITER  EXCEPT  AS  INDICATED 

MG/L 

0. 

0. 

0. 

1.4 
466. 

.00 

• 61 


MEO/L 
3.372 
3.16? 
0.244 
0.029 
1.504 
0.459 
0.  545 


3IC APBONATE I HCH3 ) 
CAKiJT.ix.MF  « CU3 ) 
HY3!".3X(riE  (OH) 
CHLORIDE  (CL) 
-.SULFATE  ( S04 1 
NITllAIH  ( N03 ) 
-FLUOR  I OF  (FI 
PHOSPHATE  (P04) 


CT>I 

VC 


T.TTAL  CATIONS  9.315  TOTAL  ANIONS 

STANDARD  DtV  J AT  I ON  OF  CAT  I ON- ANIO’J  ft  A LA,' ICE  1.7B  SIGMA 


MEO/L 

C.  J 

c-.o 

0.0C3 

0.339 

9.696 

0.0 

*0v032 


9.768 


L AiiOP.A TORY  PH 
FIELD  TF  *PFR  ATU-IF  DEGREES  F 
CALCULATED  DISSOLVED  SOLI.PS 
EVAPORATED  SOLIDS  AT  T05  C 
SPEC  I FTC  CONDUCTANCE  IN 
MICRO MHOS /CM  AT  2?  C 
ACIDITY  AS  CAC03 


2.96  C ARDONAT ‘1  HARDNESS  AS  CAC03 

52.  NON— CAP. G.  HARON.iSS  AS  CAC03 

626.0  TOTAL  HARDNESS  AS  CAC03 

760.  ’‘  TOTAL  ALKALINITY  AS  CAC03 

FIELD  TURGID I TY  ( JTUI 
1140.0  TOTAL  FILTER ADLE  SOLIDS 

DISSOLVED  OXYGEN  AS  (02) 


0 

327 

327 

0 


SEI ECTFD 

TRACE 

METALS 

(RECOVERABLE  BY 

ARSENIC 

( AS  ) 

/>& 

COPPER  (CU) 

CADMIUM 

(CD) 

.020 

LEAD  (PS) 

CHROMIUM 

(CR) 

<.n? 

MERCURY  (HU) 

ADDITIONAL 

A A CALCIUM 

( CA) 

58. 

CF  UNFILTERED  SAMPLE) 


4.30 

.08 


NICKEL  C1I) 
ZINC  (ZM1 


.09 

6.20 


AA  MAGNESIUM  (MG) 


26.20 


I'.HTF  PARAMETERS  AP.F  TOTAL  DISSOLVED  UNLESS  LABELED  TR— TO T AL  RECOVERABLE 
NOTF.  PARVIFlhKS  A.  i PERCENT  REACTANCE  VALUES 

ANALYSIS  RFCIIESTf-0  «Y  GNU  CA  MC,  NA  K CL  SC4  HCU3  d()3  NG3 

oatf  Analysis  ujmplftfd  n-i4-72  so  46  4 o 0 ° 

• ' \t  kttALYfT  tfftaCG'l  • 0XC.PEA5.  DSC  CALC.  - . 

NOT F . IN  r.nnuFSpnNDFNr.F  'related  TO  This  ANALYSIS  RFFER  to  NU)lB£R  72-11*4 


nfc. 


•>  • 

lr& 


ft... 


? £W 


ENVIRONMENTAL  ENGINEERING  DEPARTMENT 


The  anaconda  company 


WATER  PUAL11Y  ANALYSIS 


NATION  OR  STATE 
PROV.OR  COUNTY 
LOCATION 
DATE  SAMPLED 
TI^'T  SAMPLED 
WATER  ELC'R  RATE 
FLOW  Me AS  METHOD 


MONTANA 
LEWI  SELL ARK 

03-04-72 

1225 

7.  GPM  (E) 


PROPERTY  CR  OPERATION 
L ABO? A TORY  NUMBER 
SAMPLE  UR  BOTTLE  NUMBER 
STATIC.)  NUMBfcF 
SAMPLE  TYPE 
SAMPLE  HANOLIiNG 
PRINCIPAL  USE  OF  WATER 


MONTANA  59701 


HEDDLESTON 

72-1145 

227 


DRAINAGE 

4100 


PROJECT  HEDCLESTON  WO 

REMARKS  EDITH  NO  2 TUNNEL  ALGAE  SPARGE  SOME  IRON  PPT 


PARAMETERS  REPORTED  IN  MILLIGRAMS  PER  LITER  EXCEPT  AS  INDICATED 


MG/L 

MEO/L 

MG/L 

MEO/L 

CALCIUM  (CA) 

25. 

1.240 

BICARBONATE ( HC03) 

0. 

0.0 

MAGNESIUM  (MG) 

2.2 

0.179 

CAR3G.NATE  (C03) 

0. 

0.0 

SODIUM  (NA) 

14.2 

0.618 

HYDROXIDE  (OH) 

0. 

0.000 

POTASSIUM  (K) 

1.28 

0.033 

CHLORIDE  (CL) 

2.2 

0.061 

, TUT.  IRON  IF.fcl 

13T4 

0.720 

SULFATE  ( S04) 

189. 

3.932 

MANGANESE  (MN) 

.78 

0.028 

NITRATE  ( N03 ) 

.00 

0.0 

ALUMINUM  (AL) 

4.7 

0.523 

FLUORIDE  IF) 

.51 

0.027 

SILICA  ( S 102 ) 

PHOSPHATE  ( PC4 ) 

TOTAL 

CAT  IONS 

3.340 

TOTAL 

ANIONS 

4.019 

STANOARO 

DEVIATION 

OF  CATION-ANION  BALANCE  4. 

15 

SIGMA 

L * LABORATORY  PH 

3.12 

CARBONATE  HARDNESS 

AS 

CAC03 

0 

V-  f IELO  TEMPERATURE 

DEGREES  F 

33  * 

Nfi>MU«e.  HARDNESS  AS 

CAC03 

70 

CALCULATE!)  DISSOLVED  SOLIDS 

252.9 

TOTAL  HARONESS 

A$ 

CAC03 

70 

FVAPCRAT EO  SOLTOS 

AT  105  C 

354. 

TOTAL  ALKALINITY 

AS 

CAC03 

0 

SPECIFIC  CONDUCTANCE  IN 

F I FLO  TURBIDITY 

( JTU ) 

MICROMHOS/CM  AT  26  C 

610.0 

TOTAL  FILTERABLE 

SOLIDS 

ACIDITY 

AS  CAC03 

l) I SSOLVED  OXYGE-N  AS  102) 

SELECTED 

TRACE 

METALS 

(RECOVERABLE  BY 

ACID  DIGESTION 

OF  UNF- 

ILTFRED 

SAMPLE) 

ARSENIC 

(AS) 

0©^  COPPER 

(CU) 

5.08 

NICKFL 

(NI) 

.05 

CADMIUM 

(CO) 

.012  * 

LEAD 

( P3 ) 

.12 

ZINC 

(ZN) 

• 59 

CHROMIUM 

(CR) 

<.02 

MERCURY 

(HG) 

ADDITIONAL 

PARAMETERS 

AA  CALCIUM 

(CA) 

14.2 

AA,  MAGNESIUM 

(MG) 

11.22 

NOTF.  PARAMETERS  ARE  TOTAL  DISSOLVED  UNLESS  LABELED  TR-TOTAL  RECOVERABLE 
SAMPLED  BY  RLD  PERCENT  REACTANCE  VALUES 

ANALYSIS  REQUESTED  BY  GMM  CA  MG  NA  K CL  S04  HCC3  CO* 

DATE  ANALYSIS  COMPLETE!)  fr-14-72  60  9 30  2 2 98  0 0 '4'U 

ANALYST  MAC  -650  MEAS.  OSC  CALC,  , v V ' 

NOTF.  IN  CORRESPONDENCE  RELATED  TO  THIS  ANALYSIS  REFER  TO  NUMBER  72-1165 


A-  70 


Appendix  M (continued) 


^ AT  i r '•!  • **•'  STMT 
PKOV.i’R  county 
l.i’fiTTI'  i 
0 T •’  SA“PU  d 
T f t-  *:’ij  n 
A1  f • IL<\’  RAT'- 
FUlrt  '-•-AS  METHOD 


I- :4V!  *f  ‘ MTAL 
'4  1Y 

n.U  r i< 

MON  TA 

i.rw  is. .clark 

- 7? 

1 3tV. 

30.  I- PM  C 


p v.  i ,rh  : • ; *if  a * ’ r * -\r 

•.«1T T J 

• . I j A L l r Y .*•  .LYSIS 

prOi’L ' iy  r i,  ipr  catiu? 

I.; re  iY  alv  ier 
SAMPLE  nfi  icnii-  'll!  ;W=f* 
ST  A I I fi.’-!  I.UVUFK 
S»’ "PL  F TYPE 
) SA  ’Lt  S lAfsDL  I NO 

PR  IMG  I PAL  USE  OF  ..AT  eft 


. I A.<iA  597ol 


HPD'L  STCJN 

72-1  i ’ .* 

1JS6 

OPAIIAM 
4i.C  ' 

!<EC  ^ Ml  - J 


project  nronu-STON  jd 

PK'-V\!KS  TUNNEL  N,0  3 SPARGE  ALGAE  LIGHT  IRON  °REC  T P I T AT  b 


PARAMETERS 


REPORTED  TM  MILLIGRAMS  PER  LITEP  EXCEPT  AS  INDICATED 


CALC  IU‘l 

•MAGN’FSTiIM 
SODIUM 
POTASSIUM 
TOT.  IRON 
MANGANESE 
ALUMINUM 


( C A I 
fir- 1 
(NA) 
(K) 
IFF) 
(MN) 
( 4L) 


SILICA  ( S 1 0 2 ) 


•tr./L 

MED/L 

•0/L 

16.8 

0.P40 

3ICA  VJUMA  Ti  ( 

HC03) 

o. 

7.8 

0.639 

C A <3 UR' a T t 

(C'.3I 

0, 

3.2 

C.139 

HYDROXIDE 

( r.H ) 

0. 

1.30 

0.033 

CHLORIDE 

(CL) 

-3.2 

17.2 

C.  924 

SULFAT^ 

(S04) 

21 W 

.31 

C.'Jll 

NITRATE 

( ft  03 ) 

.00 

7.7 

0.356 

FLUOR  I DF 

(F) 

.33 

PHOSPHATE 

( P04) 

CAT  IONS 

3.4  43 

TOTAL 

ANT CMS 

STANDARD  DEVIATION  OF  CAT  ION- AM I UN  BALANCE  6.24  SIGMA 


LABORATORY  PH  3.02 

F I FI.  0 TR4PEP  ATURF  DEGREES  F 40.. 
CALC  111.  A.  r Ff)  DISSOLVED  SOLIDS  268.4 
FVAPOf>\TE'ii  SOLIDS  AT  105  C 344. 
S°FCt  F FC  CONDUCTANCE  IN 

Mir.On.'Hi'lS/C  1 AT  25  C 6PO.O 
ACIDITY  AS  CACU3 


CARBONATE  HARDNESS  AS  CAC03 
N(JN— CAR 3.  HARDNESS  AS  CAC  J3 
TOTAL  HARDNESS  AS  CAC U 
TOTAL  ALKALINITY  AS  CAC 03 
FIELD  TURBIDITY  (JT.J) 
TOTAL  F 11.7 E'xAPLF  SGL  I S 
DISSOLVED  nXYGFO  AS  10') 


,2/ 1 

0.0 

o.o 

0.009 

0.089 

4.985 

0.0 

0.017 


0 

74 

74 

& 


SFLFCTFO 

TRACE 

METALS 

(RECOVERABLE  BY 

ACID  DIGHSTiU' 

ARSENIC 

(AS) 

COPPFR  (CU) 

30.4 

CftOMIUM 

(CD) 

<.nio 

L E AD  (PB) 

<.02 

CHROMIUM 

ICR) 

<.02 

MERCURY  (HG) 

ADDITIONAL 

PARAMETERS 

AA  CALCIUM 

(CA) 

2.3 

AA  HAGUE SI  Ur 

PH, 

FIELD 

4. 

CF  UNFILTERED 
NICKFL  (NT  I 
ZINC  (ZNi 


(MG)  4.75 


SAMPLE) 

.06 

.18 


NOTE.  PARAMETERS  ARF  TOTAL  DISSOLVED 
SAMPLED  HY  111) 

ANALYSIS  REQUESTED  BY  GYM 
DATE  ANALYSIS  COMPLETED  8-14-72 
ANALYST  MAC 

MiT1- . I *-•  rrv  . r SWHO'-  T.:-  _ 1 1 ATI  : . T1 


UNLESS  LABELEll  ri»-10TAL  RECOVERA JLc 
PFREENT  REACTANCE  VALUES 
CA  MG  NA  K CL  SO*  HC03  C03  NU3 

51  W ft  2 2 93  0 0 0 

DSC  MEAS.  05C  CALC. 

Till:;  ANALYSIS  kiFFR  Tri  ‘tU".V.*  72-11  S--> 


...  — A 


ENVIRONMENT M FMG  Iy!F  hp.  I NG  Ot'PAl’THENT 


TOE  ANACOHOA  CC.'PANV 


NAT I CN  OR  STATE 
PROV.PR  COUNTY 
LdCATUL'l 
DATE  S.’/'PLl  0 
TIME  S...  '3  rt) 
WATER  FLU . RATE 
FLU*  *' fc AS  MtTHOO 


BUTTE,  MONTANA  59701 


JAT  QUALITY  ANALYSIS 


HUMANA 
LEW  I SCCL ARK 

0.8-04-72 

1510 

3 DO.  GPY.  (") 


PROPERTY  GR  UP  L RAT  I ON  HLODLESTliN 
LA5U.-1ATGKY  NUMB  Ell  72-1143 
SAMPLE  0:1  301  ILL  NUMBER  55G 
STATION  N 

SA.  '*LF.  TYPE  DRAINAGE 
SAMPLE  HANDLING  41Qo 
PRINCIPAL  USE  UF  JATfcR 


PROJECT  HEOOLFSTGN  U 0 

REMARKS  HIKE  HORSE  MINE  TUNNEL  NO  ALGAE 


■ I RUN  PPT  - TURGID 


CALCIUM 

’magnesium 

SCOIUM 
POTASSIUM 
TOT.  IRON 
MANGANESE 
ALUMINUM 


PARAMETERS  REPORTED 
MG/L 

ICA)  150. 

(MG)  158. 

( NA)  3.8 

(K)  1.20 

(FE)  20. 

(HNI  26.6 

(AL)  .2 


IN  MILLIGRAMS  PE' 
MEO/L 
7.480 
13.002 
C.  165 
0.031 
' 1.074 
0.963 
0.022 


LITER  EXCEPT  AS 


BICARBOMATF ( HC03) 


SILICA  ( ST02 ) 


CARBONATE 
HYDROXIDE 
CHLCRIOE 
SULFATE 
NITRATE 
FLUOR 1 DE 
PHOSPHATE 


(CUB) 

(OH) 
(CL) 
( S04) 
(N03) 
(F) 
( P04 ) 


INDICATED 
MG/L  * 

61. 

0. 

0. 

1.6 

928. 

.16 

.99 


EQ/L 

1.CJ6 

0.0 

0.0 

0.045 

19.315 

O.C03 

0.052 


TOTAL  CATIONS  22.743  TOTAL  ANICNS 

STANDARD  DEVIATION  OF  CATION— AN I UN  BALANCE  -5.27  SIGMA 


LABORATORY  PH  6.33 

FIELO  TEMPERATURE  DEGREES  F 42. 
CALCULATED  DISSOLVED  SOLIDS  1351.6 
EVAPORATED  SOLIDS  AT  IC5  C 1454. 
SPECIFIC  CONDUCTANCE  If) 

NIC PC MHOS /CM  AT  25  C 1460.0 
ACIDITY  AS  CACC3 


CARBONATE  HARDNESS  AS  CAC03 
NON-CARD.  HARDNESS  AS  CACJ3 
TOTAL  HARDNESS  AS  CAC 03 
TOTAL  ALKALINITY  AS  CAC03 
FIELD  TURD 1 C IT Y (JTU) 
TOTAL  FILTFRABLE  SOLIDS 
DISSOLVED  OXYGEN  AS  (02) 


50 

931 

1031 

50 


SELFCTED  TRACE  METALS  ( R ECOVER  43L  E BY  ACID  DIGESTION  PF  UNFILTERED  SAMPLE) 
,6oi  COPPER  (CU)  1.45  NICKEL  <NI)  .10 

LEAD  (PD)  -22  ZINC  (ZN)  52. 

MERCURY  (HG) 


ARSENIC  (AS) 
CADMIUM  (CO) 
CHROMIUM  (CR) 


.094 

<.02 


AA  CALCIUM  (CA) 
PH, F I FLO 


ADDITIONAL  PARAMETERS 
150.  AA  MAGNESIUM  (MG) 

5. 


134.00 


NOTE.  PARAMETERS  ARF  TOTAL  DISSOLVED  UNLESS  LABELED  TR-TOTAL  RECOVERABLE 
SAMPLED  BY  RLD  PERCENT  REACTANCE  VALUES 

ANALYSIS  REQUESTED  BY  GMM  CA  MG  NA  K CL  S04  HC03  C03  N03 

DATF  ANALYSIS  COMPLETED  8-14-72  36  63  1 0 0 95  5 0 O 

ANALYST  MAC  DSC  MEAS.  OSC  CALC. 

N’lTF.  IN  CORRESPONDENCE  RELATED  TO  THIS  ANALYSTS  REFER  TO  NUM3ER  72-U4R 


A- 71 


. Appendix  M (continued) 


ENVIP  JAMf-NCAL  r fJGP:f.E*UNG  JL“»AP.THr  iT 


THF  A\A  :.).;-)A  COMPANY 


hut  r f * HUMANA  59  7 ‘M 


rf.WFW  OL’UfTY  ANALYSIS 


^ Af  ITN  ():<  ST  AT; 
PlCV.DR  COUNTY 
Li'C.Mir:, 
li A T T SAMPLED 

t I mi;  sampled 

V.AT£."  i-Lf'.  A T r 
HO  J ’ FAS  Tr:GD 


**.  ;NT AN  \ 

L-  .US  ('.CLARK 


C3-C4-  12 

unc 

10.  GPM 


PROPERTY  F*  DPI- RAT  I UN 
LABOR  A TORY  NUM3FR 
SAMPLE  OR  BOTTLE  NUMBER 
STATIf.il  f'Uf;36< 

SAMPLE  TYr’F 

SAMPLE  HAKULi:  ■ 
PRINCIPAL  USE  CF  WATER 


HUDDLESTON 

72-1146 

204 

DRAINAGE 
4 1 0 1 J 


PROJECT  Hf-L'CL  ESTCN 

REMARKS  MIME  ORA  IMAGE  NcAR  POPS  PLACE 


CALCIUM  ( C A) 
'MAGNESIUM  (MG) 
SCO  HIM  ( N A ) 
POTASSIUM  <K) 

TOT.  I COM  « F E I 
MANGANESE  ( N ) 
ALUMINUM  ( A L ) 
SILICA  (SI02) 


>ORTEU  IN 

M I LL I CRAMS 

PER  LITER 

EXCEPT  AS 

INDICATED 

ng/l 

MEQ/L 

YG/L  M 

EQ/L 

18.4 

C. 320  31 

[CARBONATE  (HC.13) 

25. 

0.404 

7.3 

C.599 

CARGO  .NATE 

( C03 ) 

0. 

0.0 

6.4 

0.273 

HYOROX ICE 

( OH ) 

0. 

O.OOC 

• 60 

0.015 

CHLORIDE 

(CL) 

2.0 

0.055 

15.6 

C.  838 

SULFATt 

( SC4I 

67. 

1.396 

1.6 

C.  053 

NITRATE 

( NO  3 ) 

.12 

0.002 

1.4 

C.  156 

FLUORIDE 

(F) 

.29 

0.015 

PHOSPHATE 

( PT74-) 

NATIONS 

2. 364 

TOTAL 

ANIONS 

1.872 

ST  AMD  API)  DEVIATION  OF  CATION-ANION  BALANCE  -6.93  SIGMA 


LABORATORY  PH 
FIELD  TFMPERATURE  DEGREES  F 
CALCULATED  DISSOLVED  SOLIDS 
EVAPORATED  SOLIDS  AT  105  C 
SPECIFIC  CONDUCTANCE  IN 
MICRCXHOS/CM  AT  29  C 
ACIDITY  AS  CACCJ3 


6.19  CARBONATE  HARDNESS  AS  CACC3 

58.  NON-CARR.  HARDNESS  AS  CACU3 

145.4  TOTAL  HARDNESS  AS  CAC03 

90.  TOTAL  ALKALINITY  AS  CAC03 

FIELD  TURBIDITY  (JTU) 
170.0  TOTAL  FILTERABLE  SOLIDS 

DISSOLVED  OXYGEN  AS  C 02 ) 


20 

55 

76 

20 


SELECTED 

TRACE 

METALS 

(RECOVERABLE  BY 

ACID  DIGESTION 

OF  UNF ILTERED 

SAMPLE) 

ARSFNIC 

(AS) 

, oo\ 

COPPER  (CU) 

.23 

NICKEL 

(NI) 

<.02 

CADMIUM 

(CD) 

.014 

LEAD  (PB) 

.08 

ZINC 

(ZN) 

• 16 

CHROMIUM 

(CP  ) 

<•02 

MERCURY  (HG) 

ADDITIONAL 

PARAMETERS 

AA  CALCIUM 

(CA) 

IR. 

A A MAGNESIUM 

(MG) 

7.00 

NOTF.  PARAMETERS  ARE  TOTAL  OISSOLVtD  UNLESS  LABELED  TR-TnTAL  RECOVERABLE 


SAMPLED  BY  RLD 
ANALYSIS  REQUESTED  BY  GMM 

DATE  ANALYSIS  COMPLETED  fr-14-72 
ANALYST  MAC 

NOTF.  IN  CORRESPONDENCE  RELATED  TO 


PERCENT  REACTANCE  VALUES 
CA  MG  NA  K CL  SC4  HCC3  C03  N03 

51  33  15  1 3 75  22  0 0 

OSC  MEAS.  DSC  CALC. 

THIS  ANALYSIS  REFER  TO  NUMBER  72-1146 


fnv I u w i:r  r \i  ;r.*.v  infer  ing  iupaci^emt 


•IIT  ANACONDA  C(!  U>  VNY 


r.UIlh,  MONTANA  6V7wl 


1j  A l TR  DUALITY  ANALYSIS 


NATION  OR  S T M E 

MONTANA 

PROPERTY  OR  OPi-PATIUN  HLOJLt.STON 

PPOV.OR  C'lU.'lTY 

LEWISCCL  a: 

IK 

LA  '.i;  :aTMRY  NUMr.CR  72-1  U7 

LOCATION 

SAMPLE  OR  BUTTLE  NUMBER  566 

DATE  SAMPLED 

08-04-72 

STATION  NUMMfu 

TIM’:  S-V  ''LED 

1 6 ? 0 

SAMPLE  TYPE  ORAINAGc 

WAT 6:1  I I. tl  ! t-ATh 

S » ‘PL E HANOLIKG  41 

FLC'.J  Ml- AS  ' - THOD 

PRINCIPAL  USE  CF  JATFK 

PROJECT  HFDDLfSTDN  W Q 

REMARKS  BEAR  TRAP 

CREEK  BELOW  TAILINGS  POND 

PARAMETERS  REPORTED  IN 

MILLIGRAMS  PER  LITER  EXCEPT  AS  INDICATED 

MG/L 

NEO/L 

MG/  L M 

EQ/L 

CALCIUM  (CA) 

22. 

1.038 

Cl  CARBONATE ( HCC3 ) 125. 

2.045 

MAGNESIUM  IMG) 

15.2 

1.25C 

CARBONATE  (C03)  0. 

o.  ooo 

SODIUM  (NA) 

3.5 

0.152 

HYDROXIDE  (OH)  0. 

0.000 

POTASSIUM  ( :o 

.94 

0.024 

CHLORIDE  (CL)  1.9 

0.054 

^BT.  IRON  (FE) 

.1 

0.005 

SULFATE  ( S04 ) 34. 

0.702 

Manganese  imn) 

.08 

0.003 

NITRATE  (NOT)  .02 

0.00  0 

■ ALUMINUM  (AL) 

.2 

0.022 

FLUORIDE  (F)  .19 

0.010 

SILICA  ( S I 02 ) 

PHOSPHATE  ( PC 4 ) 

TOTAL 

CATIONS 

2.545 

TOTAL  ANIONS 

2. SI  2 

STANDARD  DEVIATION  OF  CAT  I ON- AM  I CM  BALANCE  1.80  SIGHT 


f.  • LABORATORY  PH  8.24 

•Field  temperature  degrees  f 59. 
CALCULATED  DISSOLVED  SOLIDS  202.5 

EVAPORATED  SOLIDS  AT  105  C 120. 
SPECIFIC  CONDUCTANCE  IN 

MIC3PMH0S/C;i  AT  25  C 230.0 
ACIDITY  AS  CACU3 


CAR60.NATE  HARDNESS  AS  CACG3 
NON-CaRB.  HARDNESS  AS  CACC3 
TOTAL  HARDNESS  AS  CAC03 
TOTAL  ALKALINITY  AS  CAC03 
FIELD  TURBIDITY  (JTU) 
TOTAL  FILTERABLE  SOLIDS 
DISSOLVED  CXYGEN  AS  <021 


102 

15 

117 

102 


SELECTED  TRACE  METALS 
ARSENIC  (AS)  .OOl 
CADMIUM  (CD)  <.010 
CHROMIUM  (CR)  <.02 


AA  CALCIUM  (CA) 
PH*  E I FLD 


(RECOVERABLE  BY  ACID  DIGESTION  CF  UNF ILTERED  SAMPLE) 
COPPER  (CU)  <.02  . NICKEL  (NI)  <*02 

LEAD  (PR)  <.02  ZINC  (ZN)  .08 

MERCURY  (HG) 


ADDITIONAL  PARAMETERS 
2?. 8 A A MAGNESIUM  (MG) 

5. 


15.60 


PARAMETERS  ARE  TOTAL  DISSOLVED  UNLESS  LABELED  TR-TOTAL  RECOVERABLE 
SAMPLED  BY  RLD  PERCENT  REACTANCE  VALUES 

GMM  CA  MG  NA  K CL  S04  HC03  Q03 

8-14-72  43  50  6 1 2 2 5 73  0 O 

MAC  DSC  PEAS.  OSC  CALC. 


NOTF. 


ANALYSIS  REQUESTED  BY 

om  Analysis  conpLfteo 

"ANALYST 


NOTE.  IN  CORRESPONDENCE  RELATED  TO  THIS  ANALYSTS  Rbf  FR  Tn  NUYT»E  < 72-U47 


Appendix  M (continued) 


»T  >L 


, ft  .1 


,TTr.  l‘!T  via  r)°701 


NATION  .It',  'fits 

pnrv.  w ' ■ TY 

f i.  ’■  T IC1N...V  * 

FLED  6s-  •- 
T I " f t, 'LEO  17t  - 
WAT  b PL  LATE 
FLCV  • FAS  f'-THOC 


J ' L ! 

I3 


^ 1 ( J ) 


TY  ‘\WLYr.lc> 

; ip-kTY  •-  hi  f A'  i I • *' 

t A.  ■ x.\T-  -'V 
•-> l r.  brTTlT:  N*  ‘ • 
j).\T  !■'-■<! 

bA  n.r  1Y  '- 
S-\  vih  uv:  Ll* 
UXIPAL  JSE  'IF  ! .Tt!- 


H?  XjLl  ST  ON 
72-11*9 


PROJECT  hrj 

remarks  cal 


LESTCM 
I HOLE 


0/.74-135 


PL r ING  HOLE 


parameters  REP • • ISO  !?1  MILLI 

■1-,/L 


?CP.  LI  r ‘I p EXCEPT  AS  INDICATED 


CALCUI't  ( 0 A I 
'MAGNESIUM  ( 'Ll 
sooium  (mm 
POTASSIUM  <K> 
TOT.  IRON  CfE) 
*ANGANFSF  chm) 
ALUMINUM  (ALT 
SILICA  (SI32I 


3. A 
1.65 
14.2 
.79 
2.0 


TfT*L  CAT  I1"  OS 


r /L 

, . -•*  1 
t.loi 
C.C42 
C.  7-  3 
C.G/9 
C.2Z2 

2.3-  1 


/L 


meo/l 


STANDARD  DEVIATION  OF  CAT  I-' 


[O'.i.x't  i r.Mi 
C Ar  i ’ A '•  T t l ■ ■ r'  A 1 
.1YURDXIO.  ('>H> 

CHLORIOE  (CL1 
SULFA  I l (S04) 

N I TRmT  F (MC3) 

FLUURIOE  l FI 

phosphate  (Pen)  

TOTAL  AVI OOS  0.300 

J— ANION  BALANCE  -l-A  ilG-'A 


LABORATCTY  PH 
FIFL3  TFVPE-r.ATURE  DEV.  EES  F 
CALCULATED  UISSCLVED  SOLIDS 
EVAPfRATED  SOLIDS  at  1 >4  L 
SPECIFIC  CONDUCTANCE  !'• 
Mir.FO-'ril’S/r  I AT  20  C 
ACIDITY  AS  CALO  3 


42. 

45.9 


CARBONATE  HARDNESS  AS  CACOi 
mon-carb.  hardness  AS  CACOJ 
TOTAL  HARDNESS  AS  CAC'.S 
TOTAL  ALKALINITY  AS  CAcLJ 
Field  TURBIDITY  UTU) 
TOTAL  MLTt.-R-.LE  SOL  ITS 
DISSOLVED  OXYC..H  AS  CL.2I 


0 

55 

54 

0 


c,,  erTn  tf\OF  METALS  l RECOVERABLE  I’V 
SFLECTt  ‘ I u-c  rnMM  (CU) 


ARSENIC  (AST  .oof 
CADMIH1  (CD)  <-01ti 
CHanHHJM  (CR)  <"°2 

AA  CALCIUM  I CA ) 1 < 


COPPER  < CU) 
LEAD  IP- I 
MERCURY  (HA) 

additional 


acid  Cl  SI.  ST  I ON  OF  UNFILTFREO  SAMPLE) 
-23  NlCKcL  (.41) 

<.02 


i I !'*C  (Zf) 


.42 


PARAMETH.aS 

AA  MAGfFSlUM  (rV.») 


ARE  IIJTAL  OISSCLV '0 


N'JTE  • PARAfPTFRS 

SAMPLFD  2Y  rxLD 

ANALYSIS  RtJUESTF.O  rtY 
DATt  ANALYSIS  COyi’LHTfc  ) 
"anmyst 


T 


f 


6MM 

9-  14-72 

t r 

• • 1 T 


Cl  MG  NA 
38  34  23 

'ISC  MtfcS. 

THIS  Y*  I 


N03 


UNLESS  LAB-LED  TP-TOTAL  ^CCVERABLL 

PERCE NT ^RE ACT ANCt^VAL»ES^o^ 

3 3 l)  0 3 >» 

DSC  CALC. 

TC  MJ’H'l  72-n'?', 


ri  r ' 


ENVIRONMENTAL  ENGINEERING  DEPARTMENT 
TWf  WACONOA  COMPANY  - 8UTTE » MONTANA 

HATER  QUALITY  ANALYSIS 


1 

59701 


rCN  OR  STATE 
H.OR  CCONTY 
U5CAT  ION 

“■.  Date  sampled 

--  TIME  SAMPLED 
HATER  FLOW  RATE 
MEAS  METHOO 


MONTANA 
LEM  ISGCLARK 

07-12-73 

1200 

300.  GPM  (E) 
(MNI 


PROPERTY  OR  OPERATION  HEODLESTON 
LABORATORY  NUMBER  73-1690 
SAMPLE  OR  BOTTLE  NUMBER  205 
STATION  NUMBER 

SAMPLE  TYPE  DRAINAGE 
SAMPLE  HANDLING  41 
PRINCIPAL  USE  OF  HATER 


#MJECT  HEODLESTON  HATER  QUAL  ENV  ENG  OEPT 
-REMARKS  MIKE  HORSE  TUNNEL 

PARAMETERS  REPORTEO  IN  MILLIGRAMS  PER  LITER  EXCEPT  AS  1NDICATE0 


CALCIUM 

(CA) 

MG/L 

96. 

MEQ/L 

4.800 

BICAR60NATEIHC03) 

MG/L 

MEQ/L 

1.000 

KAGKESIUM 

(MG) 

S3* 

4.810 

CARBONATE 

(CO  3) 

0. 

0.0 

SCCIUM 

(NA) 

1.90 

0.083 

HYDROX  IDE 

(OH) 

0. 

0.000 

POTASSIUM 

(K) 

1.75 

C.045 

CHLORIDE 

(CL) 

0.0 

0.000 

TOT.  IRON 

(FE) 

9.0 

0.483 

SULFATE 

CS04) 

652. 

13.585 

lUhGANESe 

4MM) 

Ufi 

t»557 

NITRATE 

(N03) 

0.52 

0.008 

ALUMINUM 

(AL) 

.24 

0.027 

FLUORICE 

(F) 

0.660 

0.036 

TOTAL 

CATIONS 

.60 

(litis  K 

PHOSPHATE 

( PG4 ) 

TOTAL 

0.0 

. ANIONS 

0.0 

/v.  (.18 

i *1  n **  n 

STANOARD  DEVIATION  OF  CATION-ANION  BALANCE  »•*  SIGMA 

3.^7 

CARBONATE  HARDNESS  AS  CAC03 
N0N-CAR6.  HARDNESS  AS  CAC03 
TOTAL  HARDNESS  AS  CAC03 
TOTAL  ALKALtNITY  AS  CAC03 
FIELD  TURBIOITY  (JTU) 
TOTAL  FILTERABLE  SOLIOS 
0 1 SSOLVED  OXYGEN  AS  (02) 


6.80 

52. 

964.5 

1156. 

1140.0 


85 

496 

581 

85 


LABORATORY  PH 
FIELO  TEMPERATURE  DEGREES  F 
CALCULATED  DISSOLVED  SOLIOS 
EVAPORATED  SOLIOS  AT  105  C 
SPECIFIC  CONDUCTANCE  IN 
MICROKHOS/CM  AT  25  C 
ACIDITY  AS  CAC03 

SELECTED  TRACE  METALS  1REC0VERABLE  BY  ACIO  DIGESTION  OF  UNFILTERED  SAMPLE) 


ARSENIC  IASI 
CADMIUM  (CD) 
CHROMIUM  ICR) 


.04 

.055 

.005 


COPPER  (CU) 
LEAO  (PB) 
MERCURY  IHGI 


.260 

.050 


NICKEL  INI) 
ZINC  (2NI 


.067 
26.5 


AAAMltBESUBMKRB) 
TR  SILVER  (AG) 


ADDITIONAL  PARAMETERS 
88.0 
.001 


NOTE.  PARAMETERS  ARE  TOTAL  DISSOLVED  UNLESS  LABELEO  TR-TOTAl  RECOVERABLE 
SAMPLEO  BY  RLO  PERCENT  REACTANCE  VALUES 

ANALYSIS  REQUESTED  BY  RLO  CA  MG  MA  K CL  SC4  HC03  C03  N03 

OATf  ANALYSIS  COMflETED  07-20-13  « 51  1 0 0 B9  11  0 0 

. <.“•  ;<«&*».* ' >.«»  ■ f . MC  MEAS.  DSC  CALC. 

NOTE,  ft  CCRRtS*Cfc£)€NC£  ML.AUC  TO  WJ  A 


i If  ALA  j CD  TO  THIS  ANALYSIS  RlflA  TO  NUMBER  7J-1690 


A- 73 


Appendix  M (continued) 


ENVIRONMENTAL  ENGINEERING  DEPARTMENT 

THE  ANACONDA  COMPANY  BUTTE.  MONTANA  59701 

MATER  QUALITY  ANALYSIS 


NATION  CR  STATE 
PRCV.DR  COUNTY 
LOCATION 
OATE  SAMPLED 
TIME  SAMPLED 
WATER  FLOW  RATE 
FLOW  MEAS  METHOD 


MONTANA 
LEWI  SCCLARK 

07-12-73 

1145 

1.  CPM  (E) 

(MN  I 


PROPERTY  CR  OPERATION 
LABORATORY  NUMBER 
SAMPLE  OR  BOTTLE  NUMBER 
STATION  NUMBER 
SAMPLE  TYPE 
SAMPLE  HANOLING 
PRINCIPAL  USE  OF  WATER 


HEDOLESTON 

73-1687 

150G 

DRAINAGE 

41 


PROJECT  HEOOLES TON  WATER  QUAL  ENV  ENG  DEPT 
REMARKS  ANACONDA  TUNNEL 


PARAMETERS  REPORTED  IN  MILLIGRAMS  PER  LITER  EXCEPT  AS  INOICATEO 


MG/L 

MEC/L 

MG/L 

MEQ/L 

CALCIUM  (CA) 

54. 

2.700 

BICARB0NATEIHC03) 

MAGNESIUM  (MG) 

28. 

2.316 

CARBONATE 

(C03) 

SCOIUM  (NA) 

3.70 

0.161 

HYOROXIDE 

(OH) 

POTASSIUM  (K) 

1.40 

0.036 

CHLORIDE 

(CL) 

0.0 

0.000 

TOT.  IRON  (FE) 

0.3 

0.446 

SULFATE 

( SC4 ) 

466. 

9.696 

MANGANESE  (MN) 

15.5 

0.564 

NITRATE 

( N03 ) 

0.54 

0.009 

ALUMINUM  (AL) 

4.2 

C.467 

FLUORIDE 

(F) 

0.438 

0.023 

SILICA  ( S 102 ) 

PHOSPHATE 

( P04 ) 

0.0 

0.0 

TOTAL 

CATIONS 

6.690 

TOTAL  ANIONS 

9.728 

STANDARD 

DEVIATION  OF  CATION-ANION  BALANCE  9. 

99  SIGMA 

LABORATORY  PH 

2.77 

CARBONATE 

HARDNESS 

AS  CAC03 

0 

FIELO  TEMPERATURE 

DEGREES  F 

64.0 

NON-CARB. 

HARDNESS 

AS  CAC03 

251 

CALCULATED  DISSOLVED  SOLIDS 

582. C 

TOTAL 

HARDNESS 

AS  CAC03 

251 

EVAPORATED  SOLIOS 

AT  105  C 

712. 

TOTAL  ALKALINITY 

AS  CAC03 

0 

SPECIFIC  CONDUCTANCE  IN 

FIELD  TURBIOITY  (JTU) 

MICROMHCS/CM  AT  25  C 

1 110. 0 

TOTAL 

FILTERABLE  SOLIDS 

ACIDITY 

AS  CAC03 

DISSOLVED  OXYGc 

N AS  (02) 

SELECTED  TRACE  METALS 
ARSENIC  (AS  ) <.0o  | 

CADMIUM  (CD)  .043 

CHROMIUM  (CR)  .003 


(RECOVERABLE  BY  ACID  OIGESTION  OF  UNFILTEREO  SAMPLE) 
COPPER  (CU)  1.75  NICKEL  (NI)  .050 

LEAO  (PBJ  .405  ZINC  (ZN)  4.30 

MERCURY  (HG) 


ADC  I T ION AL  PARAMETERS 

AAAMfifiNESHttM(CJlt)  £€.6 

TR  SILVER  (AG)  .010 


NOTE.  PARAMETERS  ARE  TOTAL  DISSOLVED  UNLESS  LABELED  TR-TGTAL  RECOVERABLE 
SAMPLEO  BY  RLO  PERCENT  reactance  VALUES 


ANALYSIS  REQUESTED  BY  RLO 
OATE  ANALYSIS  COMPLETED  07-20-73 
ANALYST  LAB 

NOTE.  IN  CORRESPONDENCE  RELATED 


CA  MG  NA  K CL  SC4  HC03  CQ3  N03 

52  44  3 1 0 100  0 0 0 

DSC  MEAS.  OSC  CALC. 

THIS  ANALYSIS  REFER  TO  NUMBER  73-1607 


ENVIRONMENTAL  ENGINEERING  DEPARTMENT 

THE  ANACONDA  COMPANY  BUTTE.  MONTANA  59701 

WATER  QUALITY  ANALYSIS 


NATION  OR  STATE 
PROV.OR  COUNTY 
LOCATION 
OATE  SAMPLEO 
TIME  SAMPLEO 
WATER  FLOW  RATE 
FLOW  MEAS  METHOO 


MONTANA 
LEWI SLCLARK 

07-12-73 

1100 

1.  GPM  ( E ) 

(MN) 


PROPERTY  OR  OPERATION 
LABORATORY  NUMBER 
SAMPLE  OR  BOTTLE  NUMBER 
STATION  NUMBER 
SAMPLE  TYPE 
SAMPLE  HANDLING 
PRINCIPAL  USE  OF  WATER 


HEDOLESTON 

73-1686 

1780 

DRAINAGE 

41 


PROJECT  HEODLESTCN  WATER  QUAL  ENV  ENG  CEPT 
REMARKS  EDITH  NO  2 TUNNEL 


PARAMETERS  REPORTED  IN  MILLIGRAMS  PER  LITER  EXCEPT  AS  INDICATED 


CALCIUM 
MAGNESIUM 
SODIUM 
POTASSIUM 
TOT.  IRON 
MANGANESE 
ALUMINUM 


(CA) 

(MG) 

(NA) 

(K) 

(FE) 

(MN) 

(AL) 


SILICA  ( S 102 ) 


MG/L 

MEQ/L 

MG/L 

MEQ/L 

10.4 

0.52C 

BICARB0NATE(HCO3) 

7.6 

G.623 

CARBONATE  (C03) 

8.50 

C.370 

HYDROXIOE  (OH) 

6.2 

C.15S 

CHLORIDE  (CL) 

0.0 

0.000 

10. 0 

C.537 

SULFATE  ( S04 ) 

188. 

3.906 

1.00 

C.036 

NITRATE  ( N03 ) 

0 .22 

0.004 

5.7 

0.634 

FLUORIDE  (F) 

0.42 

0.022 

PHOSPHATE  (P04) 

0.0 

0.0 

CAT  IONS 

2.879 

TOTAL 

ANIONS 

3.931 

STANDARD  DEVIATION  OF  CATION-ANION  BALANCE  6.61  SIGMA 


LABORATORY  PH  2.98 

FIELO  TEMPERATURE  CEGREES  F 60. 
CALCULATED  DISSOLVED  SOLIOS  237.6 

EVAPORATED  SOLIOS  AT  105  C 414. 
SPECIFIC  CONDUCTANCE  IN 

MICROMHOS/CM  AT  25  C 668.0 
ACIDITY  AS  CAC03 


CARBONATE  HARDNESS  AS  CAC03 
NON-CARB.  HARDNESS  AS  CAC03 
TOTAL  HARONESS  AS  CACC3 
TOTAL  ALKALINITY  AS  CACC3 
FIELD  TURBIOITY  (JTU) 
TOTAL  FILTERABLE  SOLIOS 
DISSOLVED  OXYGEN  AS  (02) 


0 

57 

57 

0 


SELECTED  TRACE  METALS 
ARSENIC  (AS)  <.00/ 
CADMIUM  (CO)  .013 
CHRCMIUM  (CR)  .002 


(RECOVERABLE  BY  ACID  OIGESTION  OF  UNFILTEREO  SAMPLE) 
COPPER  (CU)  3.70  NICKEL  (NI)  .056 

LEAD  (PB)  .140  ZINC  (ZN)  .61 

MERCURY  (HG) 


ADDITIONAL  PARAMETERS 
AAAMflCNESdMMUHS)  10.4 

TR  SILVER  (AG)  .001 


NOTE.  PARAMETERS  ARE  TOTAL  OISSCLVEO 
SAMPLEO  BY  RLO 
ANALYSIS  REQUESTED  BY  RLO 
OATE  ANALYStS  COMPLETED  07-20-73 
ANALYST  LA9 

NOTE.  IN  CORRESPONDENCE  RELATEO  TO 


UNLESS  LABELED  TR-T07AL  RECOVERABLE 
PERCENT  REACTANCE  VALUES 
CA  MG  NA  K CL  S04  HC03  C03  N03 

31  37  22  9 0 100  0 0 0 

DSC  MEAS.  DSC  CALC. 

HIS  ANALYSIS  REFER  TO  NUMBER  73-1666 


A- 74 


Appendix  M (continued) 


ENVIRONMENTAL  ENGINEERING  DEPARTMENT 

THE  ANACONDA  COMPANY  BUTTE.  MONTANA  59701 

MATER  QUALITY  ANALYSIS 


NAT 1CN  OR  STATE 
PRCV.CR  COUNTY 
LOCATION 
CATE  SAMPLED 
TIME  SAMPLEO 
WATER  FLOW  RATE 
FLGM  MEAS  METHOD 


MONTANA 

LEWISECLARK 

07-12-73 

113C 

2.  GPM  (El 

(MN  ) 


PROPERTY  OR  OPERATION  HEOOL6STON 
LABORATORY  NUM3ER  73-1684 
SAMPLE  OR  BOTTLE  NUMBER  155G 
STATION  NUMBER 

SAMPLE  TYPE  ORAINAGE 
SAMPLE  HANOLING  41 
PRINCIPAL  USE  OF  WATER 


PROJECT  HEDOLESTCN  WATER  QUAL  ENV  ENG 
REMARKS  TUNNEL  NO  3 

PARAMETERS  REPORTEO  IN  MILLIGRAMS  PER  LITER  EXCEPT  AS  INDICATED 


MG/L 

MEQ/L 

CALCIUM 

(CA) 

1.3 

C.064 

MAGNESIUM 

(MG) 

6.0 

C.495 

SCO 1UM 

(NA) 

1.60 

0.070 

POTASSIUM 

m 

4. TO 

C.120 

TOT.  IRON 

(FE) 

19.0 

1.021 

MANGANESE 

(MN) 

• 43 

0.016 

ALUMINUM 

(AL) 

10.0 

1.112 

SILICA  ( S 102 ) 

TOTAL 

CAT  IONS 

2.898 

STANDARO 

OEV 1 AT  I ON  OF  CAT 

BICARBCNATEIHC03I 
C AR80NATE  (C03) 
HYDROXIOE  (OH) 
CHLORIOE  (CL) 
SULFATE  ( S04 ) 
NITRATE  (N03) 
FLUOR  I OE  (F) 

PHOSPHATE  (P04) 


MG/L 


0.0 

252. 

0.82 

0.38 

0.038 


TOTAL  ANIONS 
9.99  SIGMA 


MEQ/L 


0.000 

5.242 

0.013 

0.020 

0.001 

5.276 


LABORATORY  PH  2.84 

FIELD  TEMPERATURE  CEGREES  F 42. 

CALCULATED  DISSOLVED  SOLIDS  296.1 

EVAPORATED  SOLICS  AT  105  C 486. 
SPECIFIC  CONDUCTANCE  IN 

MICROMHCS/CM  AT  25  C 835.0 
ACIDITY  AS  CAC03 


CARBONATE  HARDNESS  AS  CAC03  0 

NON-CARB.  HARDNESS  AS  CAC03  28 

TOTAL  HARDNESS  AS  CAC03  28 

TOTAL  ALKALINITY  AS  CAC03  0 

FIELD  TURBIOITY  (JTU) 

TOTAL  FILTERABLE  SOLIOS 
DISSOLVED  OXYGEN  AS  (02) 


SELECTEO 

TRACE 

METALS 

(RECOVERABLE  BY 

ARSENIC 

(AS) 

.04 

COPPER 

(CU) 

CAOMIUM 

(CO) 

.004 

L E AO 

(PB  ) 

CHRGMIUM 

(CR) 

.009 

MERCURY 

(HG) 

28.5 

.005 


NICKEL  (NI) 
ZINC  (ZN) 


.085 

.26 


AAAMfiCt>ES(lMM(CR<S) 
TR  SILVER  (AG) 


ADDITIONAL  PARAMETERS 
4.0 
• 001 


NOTE.  PARAMETERS  ARE  TOTAL  OISSGLVEO  UNLESS  LABE  LEO  TR-T07AL  RECOVERABLE 
SAMPLEO  BY  RLO  PERCENT  REACTANCE  VALUES 

ANALYSIS  REOUESTEO  BY  RLO  CA  MG  NA  K CL  SC4  HCC3  C03  N03 

OATE  ANALYSIS  COMPLETED  07-20-73  9 66  9 16  0 100  0 0 0 

ANALYST  LAB  OSC  MEAS.  DSC  CALC. 

NOTE.  IN  CORRESPONDENCE  RELATEC  TO  THIS  ANALYStS  REFER  TO  NUMBER  73-1684 


) 


ENVIRONMENTAL  ENGINEERING  DEPARTMENT 
ANACONDA  COMPANY  BUTTE,  MONTANA  59701 

* WATER  QUALITY  ANALYSIS 


NATION  OR  STATE 
PRCV.OR  COUNTY 
LOCATION 
DATE  SAMPLEO 
TIME  SAMPLEO 
WATER  FLOW  RATE 
FLOW  MEAS  METHOD 


MONTANA 

LEWISCCLARK 


07-12-73 
1230 


GPM  (E) 


(MN) 


PROPERTY  OR  OPERATION 
LABORATORY  NUMBER 
SAMPLE  OR  BOTTLE  NUMBER 
STATION  NUMBER 
SAMPLE  TYPE 
SAMPLE  HANOLING 
PRINCIPAL  USE  OF  WATER 


HEODLESTON 

73-1682 

264 

STREAM 

41 


PROJECT  HECDLESTCN  WATER  QUALITY  ENV  ENG  OEPT 
REMARKS  BEAR  TRAP  CREEK  BELOW  TAILINGS  PONO 


MILLIGRAMS  PER  LITER  EXCEPT  AS  INDICATED 


MG/L 

MEQ/L 

CALCIUM 

(CA) 

11.0 

C.54e 

MAGNESIUM 

(MG) 

14.7 

1.210 

SCO IUM 

(NA) 

1.25 

C.054 

POTASSIUM 

(K) 

.15 

0.019 

TCT.  IRON 

(FE) 

.083 

0.004 

MANGANESE 

(MN) 

.069 

0.003 

ALUMINUM 

(AL) 

• 02 

0.002 

SILICA  ( S 102 ) 

TOTAL 

CATIONS 

1.841 

STANDARC 

DEVIATION  OF  CA! 

BICARBONATE (HC03) 
CARBONATE  (C03) 
HYDROXIOE  (OH) 
CHLORICE 
SULFATE 
NITRATE 
FLUORICE 
PHOSPHATE 


(CL) 
(S04) 
( N03 ) 
(F) 
( P04 ) 


MG/L 

104. 

0. 

0. 

0.0 

26. 

0.40 

0.07 

0.0 


LABORATORY  PH 
FIELD  TEMPERATURE  CEGREES  F 
CALCULATED  DISSOLVED  SOLIDS 
EVAPORATED  SOLIDS  AT  105  C 
SPECIFIC  CONDUCTANCE  IN 
MICROMHOS/CM  AT  25  C 
ACIDITY  AS  CAC03 


8.08 

54.0 

158.4 

210. 

248.0 


TOTAL  ANIONS 


CARBONATE  HARDNESS  AS  CAC03 
NON-CARB.  HARDNESS  AS  CAC03 
TOTAL  HARONESS  AS  CAC03 
TOTAL  ALKALINITY  AS  CAC03 
FIELO  TURBIDITY  (JTU) 
TOTAL  FILTERABLE  SCLIOS 
DISSOLVED  OXYGEN  AS  (02) 


MEC/L 

1.700 

0.0 

0.000 

0.000 

0.548 

0.006 

0.004 

0.0 

2.258 


85 

3 

88 

85 


SELECTED  TRACE  METALS  (RECOVERABLE  BY  ACID  OIGESTION  0^  ^FiLTERED  SAMPLE) 


ARSENIC  (AS) 
CAOMIUM  (CD) 
CHRCMIUM  (CR) 


.03 
• 002 
• 001 


COPPER  (CU 
LE AO  ( P8 ) 
MERCURY  (HG) 


.013 

.03 


NICKEL  (NI) 
ZINC  (ZN) 


.007 

.065 


AAAMfiObESOWMtCia) 
TR  SILVER  (AG) 


ADDITIONAL  PARAMETERS 

u.a 

• 001 


NOTE.  PARAMETERS  ARE  TOTAL  OISSCLVEO  UNLESS  LABELEOTR-TOTAL  RECOVERABLE 


SAMPLEO  BY  RLO 
ANALYSIS  REOUESTEO  BY  RLO 
DATE  ANALYSIS  COMPLETED  07-20-73 
ANALYST  LAa 

NOTE.  IN  CORRESPONDENCE  RELATEO  TO 


PERCENT  REACTANCE  VALUES 
CA  NO  NA  K CL  SON  HC03  C03  N03 

30  44  3 l 0 24  75  0 0 

OSC  MEAS.  OSC  CALC. 

THIS  ANALYSIS  REPER  TO  NUMBER  73-1662 
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APPENDIX  N Results  of  Metals  Analyses  of 
Stream  Sediments,  1973 

MONTANA  BUREAU  OF  MINES  AND  GEOLOGY 

BUTTE,  MONTANA  59701 
November  15,  1973 


Mr.  Liter  Spence 
Box  2 7 

Ovando,  MT  59854 


MF$G  Stream  Sediment  Samples 
Received  10-11-73 


Field  No. 

Cu 

Ni 

Pb 

Cd 

Zn 

Fe 

LOI  @ 750°C 

1 

24 

10 

47.5 

<1 

52 

25,700 

4.80 

2 

23 

10 

28 

<1 

53 

26,700 

4.55 

3 

88 

20 

70 

1 

73.5 

24,700 

9.40 

4 

29 

10.5 

28 

1 

41.5 

25,700 

7.33 

5 

47 

11.5 

29.5 

1.2 

259 

25,700 

4.55 

Repeat 

47 

21.5 

29.5 

1.0 

259 

not  done 

-not  enough  sample, 

6 

42 

12 

32.5 

<1 

35 

31,700 

5.10 

7 

80 

30.5 

83 

47.5 

1,000 

34,600 

5.98 

8 

700 

50 

400 

282.5 

4,080 

36,600 

7.85 

9 

73 

18 

39.5 

1.2 

152 

40,600 

10.70 

10 

25 

12 

24.5 

1.0 

77.5 

29,700 

5.90 

bmi t ted , 


L.  A.  Wegelin 
Chief  Chemist 


LAW/np 

Note:  Results  expressed  In  micro  grams  per  gram,  dry  weight.  LOI  = Loss 

of  organic  matter  on  ignition  in  percent. 


November  12,  1973 


ITEMIZED  INVOICE  - ' Stream  Sediment  Samples 


Lab  No. 

Sample  No. 

1 

0920 

Blackfoot  R @ Canyon  Camp 

8-14-73 

2 

1100 

Blackfoot  R @ Dalton  Mtn.  Bridge 

8-14-73 

3 

1150 

Poorman  Ck 

8-14-73 

4 

1340 

Landers  Fork  of  Blackfoot  R 

8-14-73 

5 

1520 

Blackfoot  R @ Hogeim  Rd  Bridge 

8-14-73 

6 

1545 

Alice  Ck  @ Highway  200,  Bridge 

8-14-73 

7 

1615 

Blackfoot  R @ Flesher 

8-14-73 

8 

1650 

Blackfoot  R @ Pop's  Place 

8-14-73 

9 

1440 

Willow  Creek  (Flesher) 

8-14-73 

10 

1140 

Blackfoot  R.  below  7 -up 

8-20-73 

10  Stream  Sediment  Samples  @ $6 


$60.00 
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APPEND  DC  N continued 

N0I1M1 

ffSri 

w 

MONTANA  BUREAU  OF  MINES  AND  GEOLOGY 

BUTTE,  MONTANA  59701 
April  25,  1974 


Mr.  Liter  Spence 

Montana  Fish  and  Game  Commission 
Box  27 

Ovando,  Montana  59854 
Dear  Liter: 

Please  find  under  separate  cover  the  canvas  sample  sack  as  requested.  Please  return  it  with 
approximately  25  pounds  of  sediment. 

We  will  complete  the  following  investigations  that  may  assist  you  in  understanding  the  re- 
lationship of  metal  ion  concentration  versus  particle  size.  We  will  separate  the  particles 
with  a series  of  standard  sieves  and  analyze  each  series  or  fraction  for  Cu,  Pb,  Zn,  Cd,  and 
Ni,  and  will  also  provide  you  with  analyses  showing  what  percent  each  fraction  or  group 
of  particles  represents  in  the  sample.  The  sieve  analysis  and  trace  metal  analyses  will  be 
done  in  duplicate  to  reveal  homogeneity  and  replication  of  values. 

I have  included  a copy  of  the  report,  dated  November  15,  1973,  to  clarify  how  these 
values  were  reported.  The  metals  are  reported  in  micrograms  per  gram,  meaning  that 

1 x 10  6 grams  is  one  microgram  (1  ppm)  or  -ooo.ooi  gam a For  example-Field  No  1 

shows  24  for  Cu.  i.ooo.ooo  «»». 

This  means  that  each  gram  of  sediment  of  —100  mesh  size  contains  .000,024  grams  of 
elemental  copper,  commonly  referred  to  as  parts  per  million  or  formally  expressed  as  24 
micrograms/gram  (Mg/ g) - The  L.O.I.  (loss  on  ignition)  is  expressed  in  percent  (Weight/ 
Weight).  For  example-Field  No.  1 shows  4.80  L.O.I.  @750°.  This  indicates  that  each 
gram  of  -100  mesh  sediment  loses  .048  grams  upon  heating  the  sample  to  750°C.  I apolo- 
gize for  not  clarifying  this  on  the  report. 


On  Field  sample  No.  5,  as  discussed  on  the  telephone,  the  only  significant  change  was  that 
of  Ni  from  1 1 .5  Pg/g  to  21.5  Pg/g-  I shall  try  to  explain  in  more  detail  why  replicate 
analyses  do  not  always  agree  closely.  First,  homogeneity  of  the  sample  is  difficult  to  ob- 
tain without  more  elaborate  preparation,  which  may  be  justified  in  your  investigations. 

To  approach  homogeneity,  the  bulk  of  the  sample  must  consist  of  particles  of  almost 
uniform  size.  Normally  this  requires  pulverization  of  the  sample  to  a very  fine  particle, 


Mr.  Liter  Spence 
Page  two 
April  25,  1974 


—325  mesh.  The  Bureau  and  other  investigators  have  found  that  by  removing  the  —100 
mesh  fraction  from  soils  and  sediments  they  begin  to  approach  homogeneity  to  the  degree 
that  metal  concentration  profiles  are  well  enough  defined  to  allow  interpretation  of  their 
mobilities.  After  giving  this  some  thought,  do  you  feel  that  you  must  have  a more  precisely 
defined  profile,  approaching  absolute  trace  metal  values?  If  so,  we  can  pulverize  the  —100 
material  or  the  entire  sediment  sample  to  —325  to  assure  homogeneity. 

Respectfully  yours. 

L.  A.  Wegelin 

Chief  Chemist 


LAW:  eh 


Enclosure 
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APPENDIX  N continued 


Results  of  Metals  Analyses  of 
Stream  Sediments,  1974 


MONTANA  BUREAU  OF  MINES  AND  GEOLOGY 

BUTTE,  MONTANA  59701 
July  17,  1974 


Mr.  Liter  Spence 
Montana  Fish  & Game  Commission 
Helena,  Montana  59601 

Dear  Liter: 

I am  reporting  the  results  of  our  investigations  on  the  large 
sediment  sample.  To  prepare  the  sample  for  analysis  it  was 
dried  at  110°C  to  constant  weight,  blended  to  assure  homo- 
geneity, and  split  into  four  representative  portions. 

The  particle  size  or  sieve  analyses  were  performed  on  two  of 
the  four  split  portions,  and  the  elemental  determinations  were 
performed  in  duplicate  on  each  fraction  of  the  two  sieve  analyses. 
I did  this  to  reveal  repetition  and  homogeneity  and  to  provide 
enough  statistical  information  for  standard  deviation.  The  data 
are  shown  in  four  tables.  Table  I converts  mesh  (Tyler,  U.S. 
Number)  to  actual  opening  dimension  of  each  sieve.  Table  II 
shows  trace-metal  relationship  to  particle  size. 


Ihh 


I have  enclosed  a graph  relating  particle  size  to  trace-metal 
concentrations.  In  the  graph,  the  metals  show  a sharp  increase 
in  concentration  from  the  -200  to  -230  fractions.  Looking  at 
this,  your  investigations  may  justify  using  the  -200  mesh  particle 
rather  than  the  -100  mesh  particle.  In  looking  at  Table  IV  you 
will  notice  how  the  standard  deviation  of  the  analyses  improves  as 
the  particle  becomes  smaller,  I believe  I mentioned  this  to  you  pre- 
viously. Again,  the  standard  deviation,  no  matter  what  fraction  or 
particle  size,  would  be  improved  tremendously  if  the  samples  were 
pulveized  to  -325.  This  again  may  be  another  consideration  for 
future  work. 


I hope  you  find  this  report  in  order  and  informative,  and  should  you 
have  any  questions  please  feel  free  to  inquire. 


Yours  truly, 

4, 


Laurence  A.  Wegelin 
Chief  Chemist 


LAW/jp 


Table  III  shows  each  fraction  or  group  of  particles  in  terms  of 
weight  percent  of  the  sample.  Table  IV  shows  the  standard  de- 
viation of  the  analyses  versus  particle  size. 


- 9 - 
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APPENDIX  N continued 


TABLE  I 

Tyler  Sieve  (mesh) 
U.S.  Standard  No. 

Opening  in  millimeters 

-16 

1.190 

-20 

.841 

-40 

.420 

-60 

.250 

-100 

. 149 

-140 

. 105 

-200 

.074 

-230 

.063 

i -325 

.044 

- 2 - 


TABLE  II 


Metal  Concentration /Particle  Size  Relationship 


Tyler  Sieve  (mesh) 

Opening  in  inches 

Standard  U. S.  No. 

Cu 

Pb 

Zn 

Cd 

Ni_ 

Fe 

. 0469 

Sieve  Test  +16 

25 

11.5 

120 

.05 

11.5 

15,470 

A +16 

36.5 

13 

130 

.05 

14 

13, 970 

. 0331 

Sieve  Test  +16 

26.5 

29 

115 

.05 

11.5 

13,470 

. 0165 

B +16 

45.5 

20 

1725 

■ 05 

11 

13,470 

. 0098 

Mean 

33.  38 

18.38 

134.  38 

.05 

12.00 

14,095.00 

Std.  Deviation 

9.56 

7.99 

26. 17 

.00 

1.35 

946.  48 

.0059 

.0041 

Sieve  Test  -16 

38 

16 

137.5 

.05 

13.5 

18,960 

A -16 

37 

18.5 

140 

. 10 

13.5 

18,460 

. 0029 

Sieve  Test  -16 

38 

22 

145 

.05 

12 

14,970 

.0025 

B -16 

32.5 

16,5 

127.5 

.05 

12 

16,  970 

.0017 

Mean 

36.  38 

18.25 

137.50 

.06 

12.75 

17,340.00 

Std.  Deviation 

2.63 

2.72 

7.36 

.03 

.87 

1,791.89 

Sieve  Test  -20 

38 

22 

157.5 

.05 

13.5 

18,960 

A -20 

38 

20 

142.5 

.05 

13 

18,960 

Sieve  Test  -20 

37 

21 

172.5 

.08 

14.5 

20, 460 

B -20 

36 

18 

160 

■ 08 

13 

20, 460 

Mean 

37.  25 

20.25 

158. 13 

.07 

13.50 

19,710.00 

Std.  Deviation 

. 96 

1.71 

12.31 

.02 

. 71 

866.  03 

Sieve  Test  -40 

36 

24.5 

175 

.05 

14 

21,460 

A -40 

36 

32.5 

180 

.05 

14 

21,460 

Sieve  Test  -40 

38 

21 

175 

.08 

13.5 

19,960 

B -40 

45 

21,5 

175 

■ 08 

13,5 

19,  960 

Mean 

38.75 

24.88 

176.25 

.07 

13.  75 

20,  710 

Std.  Deviation 

4.27 

5.31 

2.50 

.02 

. 29 

866.  03 

- 3 - 
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APPEND  IX  N continued 


Sieve  Test  -60 

36.  5 

19.5 

140 

.05 

11.5 

A -60 

35.5 

17 

425 

.05 

19 

Sieve  Test  -60 

39 

22.5 

152.5 

.05 

11.5 

B -60 

33 

24 

142 

■ 05 

11 

Mean 

36.00 

20.  75 

214.88 

.05 

13.  25 

Std.  Deviation 

2.  48 

3. 12 

140. 19 

.00 

3.84 

Sieve  Test  -100 

30.5 

20 

157.5 

.05 

9 

A -100 

39.5 

22.5 

155 

.05 

11 

Sieve  Test  -100 

39 

24 

147.5 

.08 

11 

B -100 

34 

22 

145 

■ 08 

u 

Mean 

35.75 

22. 12 

151.25 

.07 

10.  50 

Std.  Deviation 

4.29 

1.65 

5.95 

.02 

1.00 

Sieve  Test 

140 

40 

20 

612.5 

.05 

42 

A 

140 

35.5 

19 

140 

.05 

9 

Sieve  Test 

140 

46 

24 

150 

.08 

10.5 

B 

140 

40 

24 

152.5 

■ 08 

10.5 

Mean 

40.  38 

21.75 

263.75 

.07 

18.00 

Std.  Deviation 

4.30 

2.63 

232.56 

.02 

16.  02 

Sieve  Test  -200 

53.  5 

25 

157.5 

.05 

9.5 

A -200 

60 

22.5 

182.5 

.05 

9 

Sieve  Test  -200 

55 

23 

165 

.08 

11 

B -200 

54,5 

24 

167.5 

■ 08 

11 

Mean 

55.  75 

23.  63 

168. 13 

.07 

10. 13 

Std.  Deviation 

2.  90 

1.11 

10.  48 

.02 

1.03 

16,970 

Sieve  Test 

•230 

95 

32.5 

250 

.05 

14.  5 

19,960 

15,970 

A 

•230 

105.5 

36 

262.  5 

.05 

15 

19,960 

17,960 

Sieve  Test 

230 

102 

26.5 

192.5 

. 08 

11.5 

20,  960 

18,460 

B 

230 

in 

23 

187.5 

.08 

11.5 

20,  460 

17,340. 

00 

Mean 

103.  38 

29.50 

223.13 

.07 

13.  13 

20,335.00 

1, 103. 

41 

Std.  Deviation 

6.70 

5.85 

38.64 

.02 

1.88 

478.71 

17,470 

Sieve  Test 

■325 

122.5 

34 

270 

. 13 

15 

24,450 

16,470 

A 

325 

125.5 

60 

270 

.13 

15 

24,450 

18,960 

Sieve  Test 

325 

127.5 

35 

262.5 

. 13 

14.  5 

24  950 

18,960 

B 

325 

124 

36 

262.5 

■ 13 

15 

24,450 

17,965.00 

Mean 

124.  88 

41.25 

266.  25 

.13 

14.88 

24,575.00 

1,219.  30 

Std.  Deviation 

2.14 

12.53 

4.33 

.00 

.25 

250.  00 

18,  460  Note:  All  concentrations  are  reported  as  micrograms  per  gram  (ppm). 
18, 460 

19, 960 
20,  460 

19,  335.00 
1,030.00 


19,460 

18,960 

19.460 

18.460 

19,563.  71 
478.71 
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TABLE  III 
Sieve  Analysis 


Sieve  Test 

Tyler  Sieve  (mesh) 
U.S.  Standard  No. 

Grams  Recovered 

A 

271.0 

B 

+16 

237.8 

A 

-16 

149.9 

B 

-16 

147.4 

A 

-20 

226.3 

B 

-20 

220.7 

A 

-40 

403.9 

B 

-40 

427.6 

A 

-60 

466.7 

B 

-60 

440.  7 

A 

-100 

145.0 

B 

-100 

141.2 

A 

-140 

90.2 

B 

-140 

88.8 

A 

-200 

17. 1 

B 

-200 

18.3 

- 6 


%(W/W) 
14.  8 

13.3 


8.2 

8.3 


12.3 

12.4 


22.0 

24.0 


25.4 

24.7 


7.9 

7.9 


4.9 

5.0 


. 9 

1.0 


03  > 03  > 


A -230 

B -230 

29.  7 
28.5 

1.6 

1.6 

A -325 

B -325 

34.  2 
31.7 

1.9 

1.8 

Seive  Test  A 

Total  Recovered  Wt. 
Total  Beggining  Wt. 
Percent  Recovered 

1,834.0 

1,836.3 

99.87 

Sieve  Test  B 

Total  Recovered  Wt. 
Total  Beggining  Wt. 
Percent  Recovered 

1,782.7 

1,784.0 

99.  92% 
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+16 

-16 

-20 

-40 

-60 

-100 

-140 

-200 

-230 

-325 


/ 


TABLE  IV 

Standard  Deviation/Particle  Size 


Cu 

Mean 

& 

Std.  Dev. 

Pb 

Mean 

& 

Std.  Dev. 

Zn 

Mean 

& 

Std.  Dev 

33.38 

9.56 

18.38 
7.  99 

134.38 

26.17 

36.38 

2.63 

18.25 
2.  72 

137.50 

7.36 

37.25 

.96 

20.25 

1.71 

158.13 

12.31 

38.75 
4.  27 

24.88 

5.31 

176.  25 
2.50 

36.  00 
2.48 

20.  75 
3. 12 

214.88 
140. 19 

35.75 
4.  29 

22. 12 
1.65 

151.25 

5.95 

40.  38 
4.  30 

21.75 

2.63 

263.  75 
232.56 

55.75 

2.90 

23.63 

1. 11 

168.13 

10.48 

103.  38 
6.70 

29.  50 
5.85 

223.13 

38.64 

124. 88 
2.14 

41.25 

12.53 

266.  25 
4.33 

Cd 

Ni_ 

Fe 

Mean 

Mean 

Mean 

& 

& 

& 

Std.  Dev. 

Std.  Dev. 

Std.  Dev. 

.05 

12.00 

14,095.00 

.00 

1.35 

946.  48 

.06 

12.75 

17,340.  00 

.03 

.87 

1,791.89 

.07 

13.50 

19,710.  00 

.02 

.71 

866.  00 

.07 

13.  75 

20,710 

.02 

.29 

866.03 

.05 

13.  25 

17,340.00 

.00 

3.  84 

1,103.41 

.07 

10.  50 

17,  965.  00 

.02 

1.00 

1,219.30 

.07 

18.00 

19,335.00 

.02 

16.  02 

1,030. 00 

.07 

10. 13 

19,563.71 

.02 

1.03 

478.71 

.07 

13. 13 

20,335.00 

.02 

1.88 

478.71 

. 13 

14.  88 

24,575.00 

.00 

.25 

250.  00 
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APPENDIX  0 

Bottom  Fauna  Station  Locations 


Station  ELEVATION 

Name Location Lftt  .rnslL 

Blackfoot  River  at  Pop's  Place  Across  from  Pop's  Place  Bar,  1 $130 

mile  downstream  from  mouth  of 
Pass  Creek 


Blackfoot  River  at  Flesher  Upstream  from  culvert  at  crossing  1*960 

of  the  river  by  state  highway  279 


Alice  Creek  above  National 
Forest  Boundary 


At  Bear  Gulch  road  crossing  of  51*00 
creek  1.1  mile  above  national 
forest  boundary 


Alice  Creek  at  Highway  200 


Blackfoot  River  at  Hogum 


50  ft.  upstream  from  highway  1*950 

bridge 

50  ft.  upstream  from  USFS  bridge  1*815 
crossing  river  on  Hogum  Creek 
road 


Landers  Fork  at  Highway  200  300  ft.  upstream  from  highway  1*750 

bridge 


Blackfoot  River  between  Landers  At  end  of  county  road  1.4  miles  1*680 
Fork  and  Lincoln  (below  Landers)  downstream  from  mouth  of  Landers 

Fork 


Poorman  Creek  0.1  mile  south  of  where  Poorman  1*61*0 

Creek  first  crosses  Stemple  road 
about  3 miles  south  of  Lincoln 

Blackfoot  River  at  Dalton  300  ft.  upstream  from  Dalton  1*1*60 

Mountain  road  bridge  west  of 
Lincoln 


Blackfoot  River  at  Canyon  50  ft.  upstream  from  USFS  cement  1*1*00 

bridge  over  river  at  Blackfoot 
Canyon  campground 

Blackfoot  River  at  Rainbow  Bend  At  small  island  in  river  which  is  3hOO 

reached  by  taking  pull  off  to 
the  left  1/8  mile  downstream 
from  Rainbow  Bend  and  going 
100  yards  to  river 
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APPENDIX  P 


Kinds  and  abundance  of  bottom  fauna  collected  from  the  Blackfoot 
River  and  certain  tributaries,  1968  - 1971,  including  diversity- 
indices. 


Organisms  were  sorted  to  order,  counted  and  volumes  determined 
at  the  Pollution  Control  Laboratory,  State  Department  of  Health  and 
Ehvironmental  Sciences,  Helena.  Sorted  organisms  were  further 
identified  to  lowest  taxa  and  recounted  by  Ms.  Patricia  Ann  Mitchell, 
Department  of  Zoology,  University  of  Alberta,  Edmonton,  Alberta, 

Canada,  (1968  and  1969  samples  were  identified  but  not  recounted.) 

Identifications  have  been  made  only  on  the  following  samples 
to  date:  All  of  1968  and  1969;  March/April  1971;  August  1971;  and 

October/November  1971.  The  remaining  samples  collected  in  1972 
and  1973  have  only  been  sorted  and  counted  to  order. 

The  1968  and  1969  samples  were  + 4 square  feet  in  area  and  were 
obtained  with  a two-foot  wide  Needham  kick  screen.  All  other  samples 
were  obtained  with  a modified  Waters  round  square  foot  stream  bottom 
sampler  (Waters  1961).  Three  one-square  foot  samples  were  collected 
at  each  station.  Each  square  foot  sample  which  has  been  identified 
is  shown  in  this  appendix.  Numbers  (i.e.,  #1,  #2,  #3)  following 
station  name  are  the  individual  square  foot  sample  numbers. 

Diversity  indices  were  calculated  using  the  method  of  Wilhm 
and  Dorris  (1968).  These  indices  are  given  for  each  +4  square  foot 
sample  in  1968  and  1969,  and  each  one  square  foot  sample  in  1971. 

The  1971  samples  have  indices  given  on  only  one  sheet.  However, 
indices  are  for  the  three  one-square  foot  samples  combined.  Only 
one  index  (for  the  entire  station)  is  given  for  the  1968  and  1969 
data  because  the  numbers  in  each  species  were  not  determined.  This 
index  is  based  on  the  number  of  orders  and  the  number  of  individuals 
in  each  order.  The  1971  samples  are  based  on  the  number  of  species 
and  number  of  individuals  in  each  species.  An  index  is  given  for  each 
order  as  well  as  for  the  entire  station.  Diversity  indices  were  not 
computed  for  all  the  October/November  1971  samples  because  the 
identification  data  were  received  too  late  to  be  processed  prior  to 
report  completion. 

Only  the  five  major  insect  orders  (Ephemeroptera,  Plecoptera, 
Tricoptera,  Diptera,  and  Coleoptera)  were  used  in  diversity  index 
calculations.  Items  with  a check  mark  {S)  preceding  them  were  omitted 
from  the  diversity  index  computations  due  to  their  indefinite  or  non- 
specific identification.  The  diversity  index  computed  for  the  entire 
station  (three  square  feet  combined)  is  shown  as  "Station  D.  I." 


In  the  cases  where  an  organism  could  be  identified  only  to 
family,  each  family  was  assumed  to  possess  at  least  one  species 
and  the  numbers  in  the  family  were  used  as  if  they  comprised  only 
one  species.  The  same  holds  true  for  genera  if  the  species  were 
unknown  but  shown  as  "spp."  indicating  more  than  one  unidentifiable 
species  was  present. 

Figures  shown  as  "Original  Total"  are  numbers  of  organisms  of 
all  kinds  (including  noninsects  and  fish)  in  a sample  as  counted  by 
Pollution  Control  Laboratory  personnel.  "Final  Total"  was  determined 
by  Ms.  Mitchell  after  identifications  were  made.  The  variations  in 
numbers  may  be  due  to  inaccurate  original  count  or  deterioration  of 
insects  between  counts.  Except  for  1968  and  1969,  "Final  Total  was 
used  for  computing  diversity  indices,  since  it  was  believed  to  be 
more  accurate  than  "Original  Total". 

Diversity  indices  were  computed  by  Dr.  Don  0.  Lof tsgaarden, 
Professor  of  Mathematics,  University  of  Montana,  Missoula.  His 
explanation  of  the  procedure  and  computer  program  used  is  given  in 
Appendix  Q. 

D = diversity  index.  DMAX  is  the  maximum  diversity  index  which 
could  occur  in  the  given  sample,  DMIN  is  the  minimum  diversity  index 
which  could  occur,  and  R is  redundancy,  or  a measure  of  how  evenly 
or  unevenly  the  numbers  of  organisms  are  distributed  in  the  sample. 
When  redundancy  is  high  at  a station,  diversity  is  low  and  vice 
versa.  DMAX  and  DMIN  are  limits  which  allow  one  to  position  D and 
aid  in  its  interpretation.  Redundancy  is  always  between  0 and  1. 
Diversity  can  range  from  less  than  1 in  heavily  polluted  areas  to 
more  than  3 in  clean  water  areas.  Values  from  1 to  3 are  found  in 
areas  of  moderate  pollution  (Wilhm  and  Dorris  1968). 

A comparison  of  total  numbers  of  organisms  collected  per  square 
foot  with  the  Needham  kick  screen  and  the  modified  Waters  round-square- 
foot  sampler  (at  those  stations  where  both  were  used  simultaneously) 
shows  the  Waters  sampler  to  be  more  efficient  in  collecting  total 
numbers  of  insects.  The  mesh  size  used  in  the  Needham  screen 
was  16  meshes  per  inch  compared  to  38  meshes  per  inch  for  the  Waters 
sampler,  and  more  insects  were  retained  by  the  latter.  Also  the 
design  and  use  of  the  Waters  sampler  precludes  much  loss  of  insects 
around  the  screen  and  enables  one  to  retain  more  insects  in  a sample. 
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l?lackfoot  Rival"  at  P-jp'.s  Place  7/16/68 


if\  Plecoptera  2 7 

Paraperla,  Alloperla  or  Kathropesla  spp.  (too  small  to  identify) 

Trichoptera  7 .2  cc 

Rhyacophila  nngolita  Banks 
PrachycerrErus  sp. 

Colepptara  1 T 

Zaltzevla  sp. 

Dlptera  3h  .1  00 

Tendipedidae : 

Hydrobaenus  sp. 


#2  Plecoptera  2 T 

Nemoura  besametsa  Ricker 

Paraperla,  Alloperla  or  Kathroperla  spp.  (too  small  to  identify) 
Trichoptera  5 .2  cc 

Rhyacophila  angelita  Banks 

Brachycentrus  sp.  *00  D.  X • 

Hydropsyche  sp. 

Arctopsyche  sp.  = 1.37131  DMIM  = 0.3P5691 

D;,‘AX  = 2.  p.=  0.371S5 

Ooleoptero  7 ,05  cc 

Zaltzevla  sp.  * £ C 

Dlptera  17  T 

Tendipedidae 

Hydrobaenus  sp. 


Blackfoot  at  Pop's  Place  I4./29/69 
Plecoptera  / 

Nemoura  clnclptes  Banks 
Uphemeroptera  / 

Clnygtnula  sp. 


Blackfoot  River  at  Pop's  Place  lQ/l/69 
Pl  ecoptera  qs? O.  Z ct 

^s^rla  brevis  ? P-  X. 

Nemoura  ciy,ctipe3  Banks 
Alloperla  sp. 

Isogenus  'sp.  D = 0.244142  DUIU  = 3 . 1 462SE-  2 •*  . 

~ DM  AX  = 1.  ?.=  0.G22893 

Trlchbptera  V O.  / cc 


pH  7.9 

P » 0 AVA)  • D /l  Ax 

A ; j 


Parapsyche  sp. 

Rhyacophila  acropedes  or  vao 
Arctopsyche  sp. 
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BLACK-LOT  RJTER  AT  POP'S  FLAGS  #1 
3-20-';  1 

1 so.  ft.  L.  i»oence 


EPHSMSROP  n5RA  1 T 
Baetissp. 

PLEGOPTERA  35  T 

Nenour-i  cincti  nes 
I sopenus  sp. 
Alloperla  sp. 

TRICHOP  TERA  2 T 


AJo  dme/ttf) 


DDPTERA  20 


Simuliidae 
Cardiocladius  sp. 
3ri  Llia  sp. 
Orthoclaciius  sp.  1 


1 Total  1 

!D  = 1-34479  DM  IN  = 0.2648  32’ 
DM  AX  = 2.32193  F.*  3.475037  1 

22 
8 

4 Total  % 

s.  J.  D»  DaV.X  • J P ft  U.I 

/ sp«er«  5 fotsil  2 

'D  = 2.02492  DM  IN'  = C.927C75* 
Dvl/iX  = 2.32193  ?.=  0. 21293 

3 


Original  Total  58  Final  Total  57 


BLACKFLOT  RIVER  AT  POP'S  PLACE  *?. 
3-20-71 


1 sq.  £t.  L.  Spence 

PLECOPTERA  45  T 

Nenoura  cincti  nes  29 

I sogenus  sp.  3 

Acroneuria  nheodora  1 

Allonerla  s^.  9 

Paraoerla  frontalj  s 2 


TRICHOPTERA  2 T 

Rhyacophlla  angelita?  (unsure  of  specjes)  1 


Parapsyche  almota  1 

DIPT ERa  4 T 

Orthocladius  sp.  1 3 

OrLhocladius  sp.  5 1 

”d  = 

COLEOPTERA  4 T jjmax 

Optioservus  sp.  adult 

Heterllmnius  comulentus  adult  2 

Zaitsevia  sp.  adult  1 


Identified  and  Enemeraoed  by 
Patricia  Ann  Mitchell 
MS,  University  of  Fontana,  1963 

January  2?,  1973  • //  a 


i 

CO 

on 


S+CL-t-bO* 1 • 

fp  = 2.4173  DM$J  = 0.8139  52, 
Di'lAJv  = 4«  P3  0.496293  __ 


Original  Total  55  Final  Total  54 


Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
MS,  University  of  Montana,  1968 

Dept,  of  Entomology 
University  of  Alberta,  Edmonton 

January  2$,  1973  • 


BLACKFCOT  HI  /EP.  AT  POP'S 


8-20-71 

1 so.  ft. 


PLACE  J') 


L.  S-ence 


Total  44 


Ibtal  7 


PLECOPTFRA  48  T 


Nemoura  cine tines  37 

Paraoerla  frontalj  s 2 

I so genus  sp.  2 

Alloperla  sp.  8 

D1PTERA  2 T 

Simuliidae  1 

Orthocladius  sp.  1 1 

COLEOPTERA  1 T 

Heterljmnius  cornulentus  adult  1 


Total  4 

37095  DM  IN 
1.53496  R= 


1 . 3 7 39  €| 


Total  4 


Original  Total  51  Final  Total  52 


Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
MS,  University  of  Montana,  1963 

January  3L&,  1973 


Total  49 


Total  7 
Total  1 


app:::d;x  p 
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BUCKFOOT  RIVER  AT  POP'S  PLACE  #2 
10-19-71 


1 8q.  ft. 


L.  Spence 


BLACKFOOT  RIVER  AT  POP'S  PUCE  #1 
10-19-71 


1 eq.  ft. 


L.  Spence 


PLECOPTERA  43  0.1 

Nemo  ira  cinctipes 
Eucapnopsis  brevicauda 
l6Qgenus  spl 
Alloperla  sp. 

Pafeaperla  frontalis 


23  D = 1.97062  EX  JI M = 0.215302 

1 DMA”  = 2.32193  E=  2.  166763 

7 

10 

2 Total  43 


TRICH0P7ERA  2 T 

Arc to psyche  grand! a 
Parapsyche  almota 


D = 1.5  EMIN  * 1.5 

DM  AX  = 1.5349  6 H=  1 

1 Total  2 


DIPTEtA  2 T 

Metriocnamius  sp. 
Unknown  Chironomidae 


D = 0. A 55021  DM IN  = 0.455021 
1 Di-lAX  = 1.58496  R=  . 1 

1 Total  2 


1PLEC0PTERA  34  0.1 

Nemoura  clnctlpea 
Eucapnopsis  brevicauda 
Isogenus  ap. 

Alloperla  ap. 

Paraperla  frontalis 

COLEOPTERA  1 T 

Zaittevia  ap.  adult 
DIPTERA  1 T 

Could  not  find  a dipteran 


12 

5 

4 

12 

1 Total  34 


f AJo  d it/e-Ytifj 

i • 


Original  Total  36  Final  total  36 


BUCK  FOOT  RIVER  AT  POP 

'5  PLACE  #3 

10-19-71 

1 sq.  ft. 

L.  Spence 

PLECOPTERA  87  0.2 

Bemoura  cinctipes 

27 

Eucapnopsis  brevicauda 

12 

Isogenus  sp. 

13 

Alloperla  sp. 

32 

Total  86 

Paraperla  frontalis 

2 

TRICHOPTERA  2 T 

Arctopsyche  grandis 

1 

Total  2 

Hydropsychidae  (head  oiissing) 

1 

DIPTERA  26  T 

Antocha  sd. 

1 

r 

Unknown  Chironomidae 

24 

To  tali?  5 

Original  Total  115  Final 

Total  113 

Original  Total  47  Final  Total  47 


Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
MS,  University  of  Montana,  1968 
July  31,  1973 


Identified  and  enumerated  by 
Patricia  Ann  Mitchell 
MS,  University  of  Montana,  1968 
July  31,  1973 


Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
MS,  University  of  Montana,  1968 
JuU  31,  1973  . , . 


3= 

I 

CO 

cn 

S+CL-ften  I ■ 

D = 2.50616  DM  IN  = 7.503 174* 
DilAX  = 3-5349  6 R=  0.33362  3 


B^ackfoot  at  Flesher  Pass  Rond  Bridge  J/16/6Q 

Plecoptera  22  .lx  cc  appe:x:)'  p 

Claassenia  snbulosa 
Alloperla  spi 
Acroneuria  p-icifica 
Nemourc  cinctipes 


Ha-vTA'  « tfl-A 

Trichoptera  2L  .2  cc 

Rhyaciipfrila  vao  or  acropedes  __ 

Rh;  acophila  an5elit-a  . 

Brachycentrus  sp. 

Echenerootera  10  .1  cc  D=  1.93312  DClIN  = 0.199112 

J diia:-:  = 2.32193  r;=  0.13315 3 

Epeorus  longrnanus  (Eaton) 

Baetis  sp. 

Cinygumula  sp. 

Coleoptera  32  *05  cc 

Zaitrevia  sp 

Harpus  concolor  Le  Conte 

Lara  sp. 

bptioservus  prob.  cuadrimaculatus 
Diptera  91  .lx  cc 


CONTINUED 


i.r-ckfLOt  -t  Fleshii-  Pam  Road  Hri'-l^o  10/l/'v ' 

Plec  outer-!  / ("•  '/o1  ' 

/arr.  urn  eiiictimb  bankfa 
TX-Looer/i  s,  . 

Jl.-yyseni  - y ulos.y  Banks 
\cruiieurla  [yiclfic.i  Hanks 
pa r--' per  I ■ fron  tails  :• " nl'3 


rrichoptcrn  j? 


" ■chycontrus  3p. 
Tct  Jii:,y::.o  :•(  . 


EpHemoroptera 

din.vgmula  sp. 
Diptera  J*/  ^ 

•.lltOCl'"  Sp. 

jiitiuliidae 
He:-. -torn  sp. 
Tend iped ids o 


Sirauliidae 
Hexatona  sp. 
Empididae 
Tendipedidae 


l,’ •'y.ii'cut.  .iver  at  yl.;sh  n-  Pas..  Hoag  bridge  UA/'/oV 


nl.jco|  tera  f , O-  i cc 

CV.asscnia  sabulosa  Bunks 
V 'nuura  es-‘Potsn  Ricker 
op. 

.*.  1 loyrla  sp. 

I/j-ni.nira  einct.j) . j Banks 

Tricnofri  era  'J  0.  / CC 

Hydropsyche  sp. 

,.j.  idostona  sp. 


Ephencroptera  /y  T~ 

Ep-jQX'us  lonjii-  ’nus  (Eaton) 
o io-  ptera. 


it 7,o via  . p.  • 


ill  tc  * /Q  f T 

Jinnliidfu. 

‘ ntochn  :■  p. 
Ten3ipedid-'e 

, ril  lia  sp. 


A-07 


m-:  .j;x  p 


continueo 


BLACKFO.TT  "I  SR  AT  FLviii'  ?-  3 j :M\D  ScilDOS  ••1 


3/19/71 

1 sq.  ft.  sanple  fro~i  middle  of  riffle  a.iove  culvert.  I,.  Spence,  lit 30 


hemeroptera  99  .1 

3aetis  sp.  -L3 
Speorus  longinanus  -18 
Cinygmula  sp.  -25 

ecoptera  lb6  .U 

Nenoura  sp.  prob.  besanetsa  -66 
Capnia  spp.  -11 
l'rcynopteryx  parallela  -1 
Acroneurin  oacifica  -2 
Alloperla  so.  -66 
Memoura  cinctipes  -17 
isogenus  sp.  -c 
para per la  frontalis  -2 
gucapnopsis  brevica uda  -5 
3rachyptera  so.-l 
^Unknown  Plecoptera  -2 

ichoptera  36  .1 

Rhyacophila  acropedes  -1 
Hydropsyche  sp.  -2h 
Arctopsyche'1'  'mm'1. 1 -2 
Brachycentrus  sp.  -10 

ptera  203  .2 

Cardiocladius  sp.  -3 
Hydrobaenus  sp.  1 -7 
i Hydrobaenus  sp.  3 -97 
Irillia  sp.-? 

) Calopsectra  sp.  -1 
) Metriocnenus  sp.  -1 
Pericona  sp.  -lb 
Simuliidae  -33 
iknpididae  -2 
Antocha  sp.  -lii 
Hexatoma  sp.  -1 


D *=  1.3239?  DM  I M = C.1T27'. 
DiIAX  = 1-53496  9.176314 

Total  66 


D = 2.230/17  DM  I N = £.235199 
DMAX  = 3.45943  Fv=  9.2J1163 


Total  161 


D = 1.66666  D.ilW  = 1.549689 
DMA.’'  = 2.53496  ?=  £5. 4 5 1194  . 

Total  37 


D = 2.  15584  DMIfi  = 0-234755 
•DM AX  = 3-5349  6 R=  0.433041. 


Total  162 


CtriKir:<l  T<y. 
Final  Total  I 46 


BL»\ b.\F  Hi  J . AT  1?.  - SS  ’ . .‘.LJjS  f-2 

3/19/71 

1 sq.  ft.  sanple  from  center  of  riffle  50'  above  culvert.  L. Spence. 


RITCKFOCT  RI.'gR  AT  > .-i.r  ’il  "‘  Si-  R.i4b  'i± . j£  3 

3-19-71 

1 sq.  ft.  sanple  fror.  center  of  fiffle,  75  ft.  above  eiL.ert.  ...  j-erc; 


Sphemeroptera  29  T 

baetis  spp. 

17 

Speorus  longinanus 

2 

Cinygnula  sp. 

2 

Total  21 

Plecoptera  62  0.2 

. Sphemeroptera  58  0.1 

Cinygnula  so.  16 
Baetis  spp.  L7 

ope  or  us  longinanus  li  Total  67 


Nemoura  sp.  prob.  besanetsa  30 


Nenoura  cinctioes  12 
Alloperla  sp.  11 
Capnia  spp.  J 
Isogenus  sp.  1 
Claassenia  sabulosa  1 
gucapnopsis  brevicouda  1 
brachyptera  sp.  1 


• Trichoptera  6 T 

Hydropsyche  sp.  5 

orachycentrus  sp.  2 

iiimnephili-iae  1 

. Diptera  111  0.1 

Hydrobaenus  sp.  3 lii 

drillia  sp.  3 

r-ydro/aenus-type  unknown  1 

Brill ia- type  unknown  1 

Antocha  sp.  1,1. 

Simuliidae  79 


Total  61i 


Total  6 


Total  109 


Original  total  210 
Final  Total  202 


, Plecoptera  lt'9  0.5 


Arcynopteryx  oaralella  or 

curvata  2 

Nemoura  cinctines 

20 

Nemoura  sp.  proo.  besamets 

•a  103 

Alloperla  sp. 

hi 

Isogenus  sp. 

10 

Capnia  spp. 

20 

Brachyotera  so. 

2 

Claassenia  sabulosa 

1 

Acroneuria  oacifica 

1 

iucapnopsis  orevicauda? 

U 

Unknown  small  plecopteran 

1 

Total  211 

Trichoptera  25  Q.2 

brachycentrus  sp. 

6 

rthyacoohula  acrooedes 

3 

Hydropsyche  sp. 

9 

Arctopsyche  »*.  ora.-»d.  s 

1 

Slossosom  sp. 

1 

Limnephilidae 

1 

Total  23 

Diptera  105  0.1 

Antocha  sp. 

12 

°ericorna  sp. 

10 

Hydrobaenus  sp.  3 

66 

Hydrooaenus  so.  1 

1 

drillia  to. 

9 

Dicrariota  sp. 

1 

Simuliidae 

19 

Total  9* 

S’fo dtOn  • 

D = 3.75:  ?3  Sli::  = 3. 3349  23 
DMA.'-:  = 5.  2=  0.256  117 


Origi 
Pina  1 


3 44 


APPENDIX  P 


1 sq, 

EPHEXERDPTERA  20  T 
Baetls  8pp. 

/✓'terrestrial  hemipteran 
PLECOPTERA  205  0.1 

Nemoura  clnctlpea 
u-^Eucapnopsis  or  Capnia  y. 
Acroneuria  paclflca 
I so genus  sp. 

Alloperla  sp. 

TRICHOPTERA  77  0.1 

Arctopsyche  grand is 
Hydro psyche  sp. 
Brachycentrus  sp. 
Limnephilid  Cenus  2 
^''Pupa 

DIPTERA  109  T 
An toe ha  sp. 

Simuliidae 
Perlcoma  sp. 

Heleidae  - Palporayia  type 
Tanytarsus  sp. 

Metrlocnemius  sp. 

Brillla  sp. 

Unknown  Chironomidae 

COLEOPTERA  20  T 

Optloservus  sp.  adult 
Zaittevia  sp.  ad-1,  lar-3 
Lara  sp.  larva 

/IreXATODA  4 T 

I guess  they  are  nematodes 


BLACKFOOT  RIVER  AT  FLESHES  ROAD  BRIDGE 
8-20-71 

ft.  from  center  of  riffle 


CONTINUAL  BLACKFOGT  RIVER  AT  PL  ESHER  PASS  BRIDGE  #2 

8-20-71 

1 sq.ft,  from  center  of  riffle  L.  Spence 


L.  Spence 


= 

17 

1 

D = 0.892377  DHIU 
DftAX  = 2.3C735  ?.= 

155 

4 

1 

1 

50 

D = 2 
DU  AX 

33 

24 

11 

2 

1 


d:!i;j 

i 


Total  18 

= 7 • 749 19  E- 2 * 
Z.li  1492 


.o'?  7^rnrt 


Total  211 

.2635  3 DMI!J  = 

= 3.  16993  P.=  0 


5.435675* 
,331751  . 


16 

9 

20 

1 

4 

4 

9 

56 


D = 2.43089  ”*  DMIN  = 0.253334 
Dll  AX  = 3.45943  R=  0.323808 


Tbtal  119 

D = ’ 0.442661  DMIN  = 0.4426$1 
.DMAX  = 1.53496  R=  1 

Total  6 


EPHEMEROPTERA  21  T 
Baetls  spp. 

PLECOPTfUA  285  0.1 

Nemours  clnctlpes 
Alloperla  sp. 

TRICHOPTERA  57  0.2 

Brachycentrus  sp. 

Rhyacophila  aero pedes  or  vao 
Arctopsyche  grand  Is 
Hydropsyche  sp. 

Limnephilidae 

DIPTERA  167  T 

An toe ha  sp. 

Hexatoma  sp. 

Perlcoma  sp. 

Simuliidae 

Heleidae  - Palpoayia  type 
Metrlocnemius  sp. 

Brillia  sp. 

Tanytarsus  sp. 

Pentaneura  sp. 

Orthoclad  unknown  #l-see  Alice  Creek 
Unknown  Chironomidae 

COLEOPTERA  28  T 

Zaittevia  sp.  lar-  3 > ad-4 


16 


249 

43 


17 

5 

9 

15 

3 


17 
1 

30 

2 

1 

6 

11 

10 

1 

18 
91 


Tbtal  16 


Tbtal  49 


Tbtal  188 


Tbtal  7 


Original  Total  558  Final  Total  552 


4 Tbtal  4 

Original  Tbtal  435  Final  Total  429 


Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
Dept,  of  Entomology 
University  of  Alberta 
Edmonton,  Alberta,  Canada 
MS  Unlv.  of  Montana,  Missoula,  1968 


Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 

MS  University  of  Montana,  Missoula,  1968 
April  23,  1973 

[July  u* 


$+6*4-10*  Ot- 


'D  = 3.313 

= 5. 


dmin  = 

0.4173 


C. 244423 


I 

CO 

to 


1 sq. 


BLACKEOCT  RIVER  AT  FLESH ER  ROAD  BRIDGE  #3 
8-20-71 

from  left  of  center  of  stream  L.  Spence 


EPHEMEROPTERA  48  0.1 


Ephemeral la  doddsl  1 

Baetls  spp.  37 


PLECOPTERA  358  0.9 

Nemoura  clnctlpes  259 

Claaflsenia  sabulosa  2 

I so genu 3 sp.  1 

Arcynopteryx  curvata  or  parallela  2 

i^Perlodidae  (too  small  to  identify)  1 

Alloperla  sp.  99 

Capnia  sp.  5 


TRICHOPTERA  48  0.2 

Brachycentrus  sp.  6 

Arctopsyche  grandla  8 

Hydropsyche  sp.  10 

Rhyacophila  aero pedes  or  vao  2 

Limnephilid  genus  1 1 

Limnephilid  genus  2 U 

Lepddo stoma  sp.  1 

Tidodea  sp.  1 

*^"Pupa  1 

DIPTERA  101  T 

Antocha  sp.  14 

Perlcoma  sp.  5 

Simuliidae  3 

Metriocnemius  sp. 

jtfillia  sp.  5 

Tanytarsus  sp.  13- 

Unknown  Orthoclad  ifl  9 

Unknown  Chironomidae  42 

COLEOPTERA  8 T 

Zaitsevla  sp.  lar-lQ,ad-5  15 


Total  38 


Total  369 


Total  41 


Total  90 
Total  15 


Original  Tbtal  563,  Final  Total  553 


Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
MS,  Univ.  of  Montana,  1968 

'/  'T/3 


A-90 


APPENDIX  P 


continued 


BLACKFOOT  RIVER  AT  FLESHER  PASS  ROAD  BRIDGE  #1 
10-19-71 

1 sq.  ft.  1245  L.  Spence 


BLACKFOOT  RIVER  AT  FLESHER  PASS  ROAD  BRIDGE  #2 
10-19-71 

1 sq.  ft.  L.  Spence 


EPHEMEROPTERA  22  T 

Baetls  sp. 
Cinygmula  sp. 


16 

5 Total  21 


EPHEMEROPTERA  60  T 

Baetls  sp. 
Clnygmula  sp. 


40 

15  Total  55 


PLECOPTERA  130  0.2 

Nemo ura  cinctipes 
Capma  sp. 

Leuctra  sp. 

Isogenus  sp. 
Acroneuria  sp. 

AH  op er la  sp. 
Paraperla  frontalis 


TRICHOPTERA  49  0.1 


21 

2 

20 

5 

79 

2 Total  131 


PLECOPTERA  145  0.6 


Nemo ura  cinctipes 

34 

Capnia  sp. 

6 

Leuctra  sp. 

11 

Arcynopteryx  parallela  or  curvata 

2 

Isogenus  sp. 

6 

Acroneuria  pacifica 

2 

Claassenia  sabulosa 

2 

Alloperla  sp. 

81 

Total  144 


Hydropsyche  sp. 

13 

Brachycentrus  sp. 

34 

Rhyacophila  acropedes  or  vao 

1 

Limnephilid  M 

1 

Total  49 

=RA  161  0.1 

Antocha  sp. 

88 

Pericoma  sp. 

64 

Tanypodinae 

4 

Ortho clads 

2 

Total  158 

Original  Total  362 


Final  Total  359 


TRICHOPTERA  54  0.1 


Hydropsyche  sp.  14 
Arctopsyche  grand is  1 
Glossosoma  sp.  1 
Rhyacophila  acropedes  or  vao  2 
Brachycentrus  sp.  33 
T.lnmepbilidae  #2  2 
Rydroptila  sp.  1 


Total  54 


DIPT  ERA  137  0.2 


Antocha  sp.  72 

Pericoma  sp.  59 

Qrthoclad  chironomidae  3 

(several  species) 

Tanytarsini  chironomidae  1 

(one  species) 


Total  135 


UNKNOWN  2 T 


BLACKFOOT  RIVER  AT  FLESHER  PASS  ROAD  BRIDGE  #3 
10-19-71 

1 sq.  ft.  1300  L.  Spence 


EPHEMEROPTERA  149  T 


Baetis  sp. 

101 

Cinygmula  sp. 

37 

Ephemerella  intrequens 

3 

Total 

141 

PLECOPTERA 

Nemo ura  cinctipes 

26 

Capnia  sp. 

20 

Leuctra  sp. 

15 

Arcynopteryx  curvata  or  parallela 

1 

Isogenus  spT 

4 

Isoperla  sp. 

2 

Acroneuria  pacifica 

3 

Claassenia  sabulosa 

2 

Paraperla  frontalis 

4 

Alloperla  sp. 

83 

Total 

160 

TRICHOPTERA  45  0.1 

Hydropsyche  sp. 

3 

Arctopsyche  grandis 

1 

Rhyacophila  acropedes  or  vao 

3 

Rhyacophila  coloradensis 

2 

Glossosoma  sp. 

1 

Brachycentrus  sd. 

35 

Total 

45 

DIPT  ERA  313  0.3 

Hexatoma  sp . 

5 

Dicranota  sp. 

4 

Antocha  sp. 

191 

Etapididae  #1 

1 

Pericoma  sp. 

85 

Tanypodinae  chironomidae 

4 

(prob.  1 species) 

Ortho clad  chironomidae 

27 

(several  species) 

Total 

317 

ANNELIDA  2 T 

Oligochaeta 

2 

Total 

2 

Nematoda 

Original  Total  398 


X 


lerated  and  Identified  by 
^ Patricia  Ann  Mitchell 
Department  Zoology 
University  of  Alberta 


2 Total  2 

Final  Total  390 


Original  Total  674 


Final  Total  665 


/*/ 


Patricia  Ann  Mitchell 


A- 9 1 


APPENDIX  P 


continued 


Miles  CREEK  *•  C,"r.  ni’7>  LAL  F 

d'-'.;r  8CJ*."'aRY 

•n. 

3-24-71 

1 sq.  ft.  sample 

L.  Spence 

EPHE240DPTERA  156  6.5  cc 

Eoenrus  decent! ’/us 

16 

Baeti  s sop. 

17 

Qinypmula  sp. 

110 

Epheinerella  doodsi 

3 

Eohemerella  coloradensis 

7 

amel^tus  sp. 

1 

Total 

154 

PLECGPTERA  44  T 

Eucannoosi  s nrevicauda 

45 

Allonerla  sd.  or  Arcynoptepyx  so. 

1 

Total 

46 

TR1CHOPTEHA  6 T 
No  trichoptera 


DIPTEHA 

Orthocladius  sp.  5""  ( all  same  species)  6 Total  6 

✓''ANNELIDA  3 T 

Annelida  8 Total  8 


Original  Total  214  Final  Total  214 


Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
MS  Univ.  of  Montana,  1968 

Dept,  of  Entomology 
University  of  Alberta 
Edmonton,  alberta,  Canada 


Janeary  18,  1973 


ALICE  CriEEK  * XiVE  KAHiv'/iL  FOREST  ^CUWttftf— '2 


8-24-71 

1 sq.  ft.  L.  Spence 

EPHEKEftCPVEhA  376  1.0 

Baetis  spp.  73 

Cinyprnu'|a  so.  253 

Epeo rus  deceptivus  13 

Epheiaerella  ^oonsi  13 

Eohemerella  coioradensis  13 

Ephemeral la  grand is  1 

Ameletus  sp.  2 


PLEC0PT2RA  76  0.1 

Sucannopsis  brevicauda  77 

Nemoura  cinctioes  1 

Arcynopter.;~x  si  enata  2 

tX^Arcynouceryx  sp.  (too  small  to  identify  further)  3 

TRICHOPTERA  0 

Rhyacoohila  sp.  1 


DTPTERA  15  T 

OrthocLadius  sp.  1 1 
Orthocladius  sp.  5 11 
Metfeiocnemi us  sp.  1 
Tipulid  - rolymeda  sp.  (probably)  2 


*/NE>iAT0DA  10  T 

Annelida  - Oligochaeta  10 


HV7 

Original  Total  479  Final  Total 


Identified  5nd  Enumerated  by: 

Patricia  Ann  Kite he 11 

MS  Univ.  Of  Montana,  Missoula,  1968 


ALICE  CREE mT* 


'd.  ••n  P'  » \ 


/"  ”.*TT'  CAL 

8-24-7l 


Total  368 


Total  **= 
Tbtal  1 


Total  15 
Total  10 


EPHSHBROPTffitA  399  1.6  DU  AX  = 3.16393  P=  4. 475:.  2 


Cinypnula  sm 

174 

3aetis  sop. 

31 

Eoeorus  decentivus 

61 

Eoeorus  longimanus 

1 

Enh'snerella  colored  ^ns1' s 

33 

Eohemerella  doddsi 

17 

EpVnerella  tibialis 

1 

"vtal  3A* 

FLECOPTERA  114  0.1 

’d  = 0. 

■ 36  1232  DM  I"  = "•  lr  "2  1 

DM  AX  = 

» 2.32193  "=  < • :•  • ' -iS 

Nemoura  cinctines 

23 

Eucapnopsis  brevicauda 

82 

Arcynooteryx  si  gnaoa 

2 

Arcynooteryx  sp. 

10 

Acroneuria  sp. 

1 

^Unknown  Plecoptera  (too  small  to 

identify)  1 

Total  119 

D = 

1 .52193  DM IN  = I. 27295 

TRICHOPTERA  4 T 

DM  AX 

* 1.53496  It®  0.294537 

Olossosoma  so. 

2 

Psychomyiidae 

2 

Total  1. 

DIPTEHA  49  T 

’ D = 

2.  17273  DMltl  = ’.5373S4 

DliAX 

= 2.53496  S**  C.  SCI  273 

Ketriocnemius  sp. 

10 

Orthocladius  sn.  1 

7 

Orthocladius  sp.  5 

5 

Cardiocladius  sp. 

3 

Brillia  sp. 

24 

Total  49 

00LE0PTERA  3 T 

D = 
DM  AX 

0.913296'  DM IX  = 4.513296' 
= 1 • ?.=  1 

Zaitzevia  sp.  adult  1,  larva  1 

2 

Optioservus  sp.  adult 

1 

Total  3 

✓KHATOOA  20  T 

Annelida  - Oligochaeta 

20 

Total  20 

Original  Total  589  Final  Total  561 
Identified  and  Enumerated  by 

Patricia  Ann  Mitchell 

MS,  1968,  University  of  Montana 

Dept,  of  Fntomolory  S'fA/i  «n  D - X 

University  of  Alberta,  Edmonton 

D = 2.64756  DMIiJ 

January  2$,  1973  DM  AX  = 4.643C5 


= c. c: i : ,5 


A-  9 2 


D = 2.  1 1523  DM  IN  = 0 • 101502' 

DMAX  = 3 • T.=  0 • 325263 


Total  26U 


D = 1.5996 
.dm  ax  = 3. 


DM1 N = 0.156  1 
0.492422 


r-ne-cf, 

Plecoptera 


Limnephilidae 

r-iKiceJss*,  o^fx 


lli5  0.2 


Alloperla  sp.  16 
Capnia  spp.  lli 
Nemoura  cinctipes  li 
Nemoura  besametsa  9 5 
Isogenus  sp.  g 


t#e 

Total  V-k 


D = 1.49 163 
DM AX  = 3.  R 


Total  13U 


DMIN  = 0. 1 12*32 
0.522439  1 j 


Diptera  309  0.5 


2h 


Cardiocladius  sp, 
Hydrobaenus  sp.  1 69 

hydrobaenus  sp.  2 5 

Hydrooaenus  sp.  3 7U 
‘■ietcibonenus  sp.  17 
S Pupae  - hydrobaenus  ii 


Unknown  Tendip. 

21i 

Pericoma  sp. 

18 

Antocha  sp. 

29 

Simuliidae 

3 

Heleinae 

3 

Coleoptera  9 T 

Heterlimnius  sp. 

, £rob. 

( Ootioservus  sp. 

larvae 

1 Optioservus  sp. 

adults 

Zaitzevia  sp.  larva 

D = 3.04267  DM I U 
JMAX  = 3.80735  P.= 


Total  270 


/r? 


/<i6. 


APPENDIX  P 

ALICE  CREEK  AT  HIGH' AY  200  381033  #1 
3/19/71 

1 sq.  ft.  sample  from  left  side  of  riffle  501  above  bridge.  L.  Spence.  1515 

Epheneroptera  280  .2 

3aetis  spp.  Ili7 
Cinygnula  s p.  33 
Ephemerella  infrequens  hi 
Rhithrogena  sp.  1 
Epeorus  longimanus  13 
Paraleptophlebia  sp.  3 
Ephenerella  sp.  21 

Trichoptera  159  0.5 

Rhyacophila  aero pedes  10 
Rhyacophila  vepulsa  2 
Hyoropsyche  sp.  I03 
Arcto;>syche  ».  U q raodiS 
Glossosona  sp.  30 


H, 


CONTINUED 


Total  llj 


St+d'ton  Q.Z“. 


D = 1.26939  DM I M = 0.37314 
DM AX  = 1.53496  ?=  C. 425456 


Original  Total  902 
Final  Total 

xm 


D = 4. 1217  DM1 M = C.2CC3 
DM  AX  = 5-35755  T.=  0.239657 


Tot*-/ 


• ALICE  CREEK  »T  HIGlf-AY  200  ERIDGS  ,/3 
3/19/71 

1 sq.  ft.  sample  from  center  of  riffle  75'  above  bridge.  L. Spence. 

Ephemeroptera  565  1.1 

Ephemerella  infrequens  97 
jjphemerella  doddsi  9~ 

Ephenerella  sp.  2 

^tephemerelia  sp.  too  small  to  identify  29 
Rhithrogena  sp.  13 
•3 Epeorus  longimanus  lli 
Cinygnula  spp.  172 
Baetis  sp.  173 
Paraleptophlebia  sp.  lli 

Plecoptera  525  1.0 

Nemoura  sp.  prob . besametsa  335 
Alloperla  sp.  119 
Capnia  spp.  61* 

Nemoura  cinctipes  12 
Isogenus  sp.  H 
Brachyptera  sp.  1 
Acroneuria  pacifica  1 
Arcynopteryx  parallela  or  curvata  1 
i/Unknown  small  plecoptera  3 
540 

Trichoptera  320  0.6 


Tot*-/  *4° 


sp.  20ii 

Glossosoma  s.?.  51 

3rachycentrus  sp.  20 
Rhyacophila  acropedes  lo 
Limnephilidae  (snail,  reddish  flat  head) 
^ Trichopteran^pupae  5 
iretonsvehe"'*.  5 


Arctopsvche' 

Rhyacophila  vepulsa 
Psychoronia  sp.  1 

Diptera  396  1.5 

Cardiocladius  sp.  62 
Hydrobaenus  sp.  1 63 

Hydrobaenus  sp.  2 20 

Hydrobaenus  so.  3 U9 
Metriocnemus  sp.  36 
(’‘Dianesa  sp.  larvae  6? 
j Dianesa  sp.  pupae  5 i 
Brillia  sp.  1 
Pentane ura  sp.  1 
Other  Tendi;r-diaae  26 

3-n 


Total  3fl- 


Coleoptera  5 T 

r Optloservus  sp.  adults  5 "£ 
(_  Optioservus'  sp.  larvae  10- 
Heterlimnius  sp.  larvae  5 
ZaitzevTa  sp.  larvae  1 

T6*t/ 

Oligochaeta  1 T 

Tot «-/  V 


Pericooa  sp.  U5 
Antocha  sp.  29 
Hexatcna  sp.  2 
Simuliidae  2 


7 of*-/ 


Original  total  1612 
Final  total  *3*3 
/7V*/ 


DtlAX  * 5*64386  R<=  0*227  147 


APPENDIX  P 


continued 


ALICE  CREEK  A ’ r\I~H-.rAY  200  Bridge  41 
8-24-7l 

1 so.  ft.  L.  Spence 


EPHIKEROPTERA  285  0.2 

Baetis  sp. 

Cinygmula  sp. 

Jftuthropena  sp. 

Paralentophlebia  sp. 

Epeorus  sp. 

Ephemerella  d odd  si 
Kohe;aerelia  infrequens 
Ephemerella  grand is  inpens 
BnhemerelLa  tibialis 
Ephemerella  hystltix 

PLECOPTERA  120  0. 5 

Nemoura  cinctioe3 
Alio per la  sp. 

Arcynonteryx  curvata  or  parallels 
i^ArcvnonLeryx  sp.  ^too  small  to  identify) 
Acroneuria  pacifica 
Acroneuria  californica 
Acroneuria  sp.  (small,' 

TRICHCPTERA  102  0. 5 

Hydropsyche  sp. 

Arctopsyche  grandis 
Olossosoma  sp. 

Rhyacophila  aero  pedes  or  vao_ 

Rhyacophila  sp.  (small) 

Brachycentrus  sp. 

Lepido stoma  sp. 

„ Limnephilidae  Oenus  2 
✓"Pupa 

DIPTEHA  133  0.2 

Hexatoma  sp. 

Antocha  sp. 

Simuliidae 
Pericoma  sp. 

Cardiocladius  sp. 

Metriocnenius  sp. 

Tany tarsus  so. 


Orthocladius  sp.  2 

Orthocladius  spp.  1 (several  species) 
Brillia  sp. 


OOLBOPTERA  29  0. 1 

Qptioservus  sp. 


Heterlimnius  sp. 
Zaitzevia  sp. 


Larvae 

Adults 

larvae 

Adults 

Larvae 

Adults 


ALICE  CRE~K  A V HI "• -•OCT 'XKT  BUT"--* — +■ 
3-24-71 

1 so.  ft.  L.  Soence 


132 

73 


EPHfl4ER0PrErtA  248  0.1 


25  D = 2 

.24606  DMIN 

= 0*  132307 

Baetis  spo. 

80 

7 DM  AX 

= 3*45943  R® 

0*36469 

Cinygjnula  sp. 

112 

2 

Rhi thro gena  sp. 

1 

10 

Paraleuuophlebia  sp. 

12 

9 

Eohemerella  dodd  si 

11 

Eohemerella  infrenuens 

34 

5 

Eohemerellrt  hystrix 

1 

1 

Total  275 

Eohemerella  hrandis  ingens 

13 

PLECOPTERA  187  0.2 

33 

Nemoura  cintines 

39 

. 

Capnia sp. 

5 

1 'D  = 1 

.55281  DMIN 

= 3.  192418 

Alloperla  sp. 

100 

5 DM  AX 

= 3*  1699  3 R= 

0 * 5431 1 2 f 

Arcynonteryx  curvata  or  parallela 

17 

4 

Isogenus  (Cultus)  aestivalis 

1 

3 

Isogenus  sp. 

2 

7 

Total  126 

Acroneuria  pacifica 

1 

TR1CHOPTERA  248  0.4 


2 

15 

41 

31 

9 

17 

1 

2 

37 

1 


7-5 

9 

3 

3 

9 

1 


D = 2*32339  Dtl  IN 
jpdAX  = 3*70044  P.= 


0.239 13 j 
* 397343 


Hydroosyche  sp. 

Arctopsyche  sp. 

Olossosoma  sp. 

Rhyacophila  aero cedes  or  vao 
Rhyacophila  so. 

Brachycentrus  so. 

Limneohi  lid  n-enus  1 
Limnephilid  Oenus  5! 
Leoidostona  sp. 

Chimarra  sp. 

Ochrotrichia  sp. 

^pupae 

DIPfERA  287  0.5 


111 

23 

24 
9 
1 
5 

33 

1 

22 

1 

1 

20 


D = 2*89004*  " DMIN  * 0.184^38 
DM  AX  = 3*70044  Ra  0.230523" 


I ft* 

Total  i** 


Antocha  sp. 
Hexatoma  sp. 
Simuliidae 
Qnpididae  41 
Pericoma  sp. 
Orthocladins  sp. 
Orthoclad" us  sp. 


106 

4 

6 

2 

.,56 

1 (aU  ' 58 


D = 1*39391 
DM  AX  = 2*  r 


DMIN  = 2 • 204C35 
E* 337431 


Orthocladius  so.  2 
Metriocnemius  sp. 

Caroi oclad jus  sp.  v, 

Brillia  sp. 

Tanyta  rsus  so. 

Unknown  Wdioedid  (chirononid )* 


1 

5 

45 

17 

7 

4 

27 


^NEMATODES  2 
Nematoda 

i^Cottus  1 


2 Total  2 

Criminal  Total  672  Final  Total  709 


CCL30FTSiA  9k  T 

Heterlimnius  sd.  larvae 
Qptioservus  sp.  Larvae  13 

Zaitzevi  a sp.  larvae  4 

*1  species  - pale  hea^,  nentum 


Total  260 


Total  165 


Total  251 


TotAl  338 


19 

adults  13 

adults  1 Total  50 

Original  Total  1064 


°inel  TotO.  10*4 


AJ.TCE  CREEK  AT  I 20,  BHlfr-E  *3 
3-24-1 

1 so.  ft.  L.  Spence 


EPH-J1ER0PTERA  293  0.1 


Baeti s spp.  55 
Cinyprmla  su.  159 
Rhi tnroeena  sp.  7 
Paralepto->hlehja  sp.  35 
Ephemerella  j nf reouens  -.33 
Ephenierella  dodd  si  5 
Ephemerella  tibiali s 4 
Ephemerella  "rand j s ingens  9 
Ephemerella  margarita  7 1 


PLECOPTERa  163  0.1 

Nemoura  cinctthoes  41 
Alio per la  sp.  83 
I so genus  sp.  2 
Arcynopteryx  signata  1 
Arcynopteryx  parallels  or  curvata  15 
Capnia  sp.  1 


TRICIIOFTERA  215  0.2 


Hydro  psyche  sp.  133 

Arctoosyciie  "rand is  l7 

Rios so soma  sp. 

Rhyacophi la  vcrulsa  2 

Rhyacoohila  acrooedes  or  yao 
Brachycentrus  so.  5 

Limnephilid  Oenus  1 24 

Limnephi  lid  Cenus  2 * 7 

Lepidostoma  sp.  6 

W'-'Trichoptera  pupae  16 

DIPT®*  156  0.4 

Hexatoma  sp.  3 

Antocha  sp.  41 

Simuliidae  3 

Bnpididae  #1  1 

Pericoma  sp. 

Cardiocladi us  sp.  5 

Ketriocneulus  sp.  6 

Orthodladius  so.  1 (all  unknown  Ortho. 5 50 

Orthocladius  sp.  2 5 

Unknown  Chi rob. *f  22 

Brillia  sp.  5 

Tanytarsus  sp.  1 


COLEOPTERA  86  T 

Optioservus  sp.  larvae  6 adulfefe  9 

Heterlimnius  sp.  larvae  3 

Zaitzevia  sp.  larvae  4 

Brychius  sp.  larva  1 

KNEKATCDA  1 T 


Total  308 


Total  143 


Total  213 


Total  213 


Total  23 


No  nematodes 

Original  Total  914  Final  Totalj9(X) 
^Appears  to  be  1 species  - pale  head,  '.i  ght  mentum 


A-94 


:.ppe*;d!x  p 


continued 


ALICE  CREEK  AT  HIGHWAY  200  #1 
10-19-71 

1 sq.  ft.  1315  L.  Spence 

EPHEMEROPTERA  290  0.5 


Baetis  spp. 

Cinygmula  sp. 

Rhithrogena  sp. 

Ephemerella  grand is  ingens 
E.  infrequens 
E.  cloddsi 

Paraleptophlebia  sp. 

PLECOPTERA  U5  0.5 

Nemoura  cinctipes 
Capnia  sp. 

Isogenus  sp. 

Alloperla  sp. 

Acroneuria  pacifica 
Acroneuria  californica 


TRICHOPTERA  269  0.9 

sp. 

Arctopsvche  grand is 
Glossosoma  sp. 

Bracbycentrus  sp. 

Rhyacophila  yao  or  acropedes 

R.  vepulsa 

pupae 

(pupae  usually  are  same  as 
above  larvae) 

DIPT  ERA  465  T +42 

Hexatoma  sp. 

Antocha  so. 

Peri coma  sp. 

Qrthoclad  #2  (one  easily  recog- 
nizable species  that  lives  in 
the  blue-green  alga  Nostoc) 
Other  Orthocladinae 
Tanytarsini 
Brillia  sp. 

COLEDPTERA  73  0.1 

Optioservus  sp. 

Heterlimnius  sp. 

Zactzevia  sp. 


ANNELIDA  2 T 


Oligochaeta  - family  Naididae 

Original  Total  1286 
^ S / Patricia  Ann  Mitchell 

' May  9,  1974 


69 

111 

21 

10 

57 

12 

19 


Total  299 


15 

12 

8 

91 

4 

1 


Total  131 


146 

7 

64 

19 

5 

1 

2 


5 

131 

152 


162 

40 

1 

1 


Total  492 


38 

18 

17 


Total  2 
Final  Total  1241 


ALICE  CREEX  AT  HIGHWAY  200  #2 
10-19-71 

1 sq.  ft.  1330  L.  Spence 


EPHEMEROPTERA  210  0.4 


Baetis  sp.  69 

Rhlthrogena  sp.  2 
Ephemerella  grand is  ingens  10 
E.  inf-*- enuens  61 
E.  doddsi  8 
E.  tibialis  1 
Paraleptophlebia  sp.  5 


PLEJCOPTERA  110  0.1 

Nemoura  cinctipes  56 
Capnia  sp.  5 
Isogenus  sp.  15 
Acroneuria  sp.  (small)  1 
Alloperla  sp.  26 
Arcvnopteryx  curvata  or  parallela  1 


TRICHOPTERA  318  1.9 

Rydropsyche  sp.  15# 

Arctopsyche  grand is  18 

Glossosoma  sp . 37 

Bracbycentrus  sp.  56 

Rbyacophila  acropedes  or  vao  33 

R.  vepulsa  1 

Chlmarra  sp.  9 

Limnephilidae  sp.  2 1 

pupae  3 

DIPT  ERA  411  0.2  +60 

Hexatoma  sp. 

Antocha  sp.  129 

Peri coma  sp.  106 

Qrthoclad  #2  137 

other  orthocladinae  17 

Brillia  sp.  1 

Simuludae  2 

Ehipididae  3 

COLED  PT  ERA  38  T 

Optioservus  sp.  30 

Hftt.ffr  1 i mnius  sp.  5 

Zactzevia  sp.  3 


UNKNOWN  1 T 

Nematoda  1 


Total  207 


Total  104 


Total  316 


+60 

Total  458 


Total  38 
Total  1 


Original  Total  1148 


Final  Total  1124 


ALICE  CREEX  AT  HIGHWAY  200  # 3 
10-19-71 

1 sq.  ft.  L.  Spence 


EPHEMEROPTERA  275  0. 5 


Baetis  spp.  (2  species  present) 

35 

Cinygmula  sp. 

106 

Rhlthrogena  sp. 

7 

Bohemerella  doddgi, 

11 

E.  grandis  ingens 

24 

£....teCrequens 

72 

E.  spinifera 

1 

^ibialip 

1 

Paraleptophlebia  sp. 

12 

PLECOPTERA  119  0.3 

Nemoura  cinctipeg 

6 

Capn i a sp. 

8 

Isogenus  sp. 

20 

Arcynopteryx  curvata  or  parallela 

4 

Acroneuria  sp.  (prob.  pacifica) 

3 

Alloperla  sp.  69 

Small  Chloroperlidae  (maybe  paraperla  5 
frontalis  - too  smal  1 to  ha  <vrra) 

TRICHOPTERA  344  0.8 


Total  269 


Total  115 


Brirgpsybhe  sp. 

Arctopsyche  grand is 
fcloasosoma  sp. 

Brachycentrus  sp. 

Rhyacophila  acropedes  or  yao 
R.  vepulsa 
Limnephilidae  #1 
pupae 

DIPT  ERA  700  0.2  + 107 

Hexatoma  sp. 

Antocha  sp. 

Elnpididae  #1 
Peri coma  sp. 

Ortho clad  #2 

other  ortho clad  chironomidae 
Brillia  sp. 

Metriocnemius  sp. 

Tanytarsini 

COLEOPTERA  60  T 
Optioservus  sp. 

Zactzevia  sp. 

Heterll mnius  sp. 

C0TTU5 

Original  Total  1606 


116 

5 

136 

58 

12 

2 

4 

2 Total  335 


1 

158 

4 

223 

360  (including  those  in  Nostoc) 
58 
3 
2 
1 


39 

6 

15 

1 T 


Total  810 


Total  60 


Final  Total  1589 


H 


Patricia  Ann  Mitchell 


A-95 


APPENDIX  P 


CONTINUED 


jjlackfcot  River  at  began  Creek  Road  Lridae  ?/l5/6^ 
Plecoptera  53  .7  cc 


Claasseni  i sab’ 3 <>sa  Banks 
Acroneuna  pacifica  Banks 
Kathroperln  sp. 

Acroneuria  theoaora  Keetihtn  and  Claassen 
Kenoura  "clnctipes  3anks 
Allooorla  ~p. 

Trichoptera  155  1.3  cc 


Brachycentrus  sp. 

Rhyacophila  acropedes  or  v?o 
Rhyacophila  angel ita  Banks 
Hydropsyche  sp. 

Limnephilidae  (keys  to  A stenophylax  in  key,  but  isnt.) 
Fsychonvia  f lavida  (Hagen)  or  lunina  (Ross) 

Ana  gape  tul  sp. 

Lepidostona  sp. 

Ochrotrichia  sp. 


Blackfoot  River  at  Zogtrn  Creek  Road  bridge  h/29/6? 

Plecoptera  £ /.  /O  Cc 

Acroneuria  pacifica  Banks 
Claasseni-’  sabulosa  Banks 
Menoura  besar.etsa  Ricker 
Hemonra  cinctipes  Banks 
Alloperla  sp. 

Capnia  distincta 

Capnia  sp.  pro'o.  elongata  or  confusa 
Isoperla  sp. 

Trichoptera  j O . S'  cc 

Rhyacophila  acropedes  or  vao 
Gloss os cna  sp. 

Lepidostona  sp. 

Hydropsyche  sp. 

Brachycentrus  sp. 

L'imnephilidae 


Epheneroptera  508  l.h  cc 


Ephemeroptera  US  V j /*  V CC 


Paralentophlebia  vaciva  ? 
Ephenerella  fl~vilinea  licDunnough 
Ephenerella  tioi-lisTcPunnough 
Epeorus  l6nginanus~~CBaton) 
baetis  spp. 

Cinyg|r.i-.la  sp. 

Coleoptera  12U  .05  cc 


Baetis  spp. 

Spher.erella  infrequens  IZcDunnough 
Cinygnula  sp. 

Epeorus  long inanus  (Eaton) 

Ephenerella  granais  ingens  I'cDunnough 
Para 1 e pt o ph 1 e b ia  vaciva  Eaton  ? 

Rhithrogena  sp.  (too  snail  for  proper  identification) 
Ephenerella  sp.  (too  snail  for  proper  identification) 


Zaitzevia  sp. 

Lara  sp. 

Harpus  sp.  prob.  concolor 
Qptiosorvus  sp. 

heterlinnius  sp.  prob.  corpulentus 
Chrysomeliuae  adult,  prob.  not  aquatic 

Diptera  813  2.0  cc 

Hexatona  sp. 

Antocha  sp. 

Simula idae 
Rhabdonastix  sp.  ? 

Tenaipedidae 

Pentansura  sp. 
fanytarsus  sp. 


Coleoptera  /*/  i O S' CC. 

Mar pus  concolor  LeConte 
Gptioservjs  prob.  qu-^drinaculatus 
Keterliinnius  proo. "corpulentus 

Diptera  tflj  O.  / Ct 

Pericona  sp. 

Simuliiaae 

Tendipedidae 

Ketriccnsnus  sp. 

Card ioc lad ius  sp. 

Dianesa  sp. 

»^Shells  of  Stagnicola  palustris  snails  fOj  O.  / CC 

S+A-f-tCn  D-  XT  . 


0=  1.73627  D.:i:;  = 2. 5357 IZ-2  ■ • 02.^  3:T'7/'  . D=  1-25639  D.-;i:  = 3 • 523.73E-2  ■* 

= 2.32193  r:=  c. 233651  0il£%:  = 2.3&193  r>  s. 23314 


Blackfoot  River  at  Hogu.-  Jreex  Road  .■ridge  l-Zl/il 


Plecoptera 

Hastanerla  sp. 

Arcynoptery/  r-.rallela  Frison  (or  c urvata ^ 
Acroneuria  pacifica  banks 
Capnia  dist:  r.cta  or  confuse 
;?emoura  clnctipes  Banks 

Trichoptera  3 1*7 

Rhyacophila  acropedes  Banks  or  vao  ..iilne 
Brachycentrus  sp. 

Lepidostona  sp. 
hydropsyche  sp. 

Linnephilidae 


Epheneroptera  3 2. 

Ephenerella  grandis  ingens  : cDunnough 
Parale ptcphleuia  sp. , prob.  vaciva  Eator 
Cinygrmiia  sp. 

Ephenerella  sp. 

Coleoptera  S'  O 

Heterlinnius  corpulentus  (La  Conte) 

Qptioservus  sp.  prob.  quactrir.aculatus 
Zaitzevia  so. 

Diptera  + •*>*  E* 

Antocha  sp.  J?,-,.**4927*  Dr! HI  = 7. 

Rhabdonastix  sp  * = 2.32193  T,=  r.'x 

Pericoc;a  sp. 

Kexa torch  sp. 

Simuliidae 


. t ? S j VOl 


APPENDIX  P 


CONTINUED 


\ 


3L*  OKFOCT  Sl,'ia  AT  GREEK  ;»D33  *1 
3/19/ .1 

1 sq.  ft.  sample  from  left  side  of  riffle  aoove  bridge.  L.  Spe 


rHSMEROFTERA  617  0.3 


Baetis  parvus  type  t j>rob.  tricaudatus) 
Baet  Is  sp. 

■Uin~'r~~ula  rp. 

Tlhithrorena  sp. 

Spoor  us  ~lcr.  - Lnnnus 
Sjdienerella  infrc-uer.s 
Sphg  • r*.\±--.  s>  too.  f la  vilinea 
Pa  rale;  :,u-~;l3cia  sp. 

A me lot ns  sp. 

tSceprsw  205  o.h 

Nemours  b ? 5 ametsa 
fervour  a emotions 
C 1 ;lu-i  sp, 
luc'Tsr.us  so. 

Isorcrla  sp. 

AllopexTa  . 

-ip.-vla  orevis 
Aoron-auria  pa ci lie a 
iJlF-L-'.enia  saouiosa 

’RICHOPTSRA  195  0.2 

Hydro psyche  sp. 

Rhyacu~~j Tla  acropgdas  or  vao 
RnyacoChlla  vepuisa 
Olojoosona  s p. 
urachycentrua  sp. 

Lopidos  vO:~.a  sp. 

Lir.uv3phili.dae 

IIPTSRA  153  0.2 

Ant oc ha  sp. 

J31  Heyatoma  sp. 

| Dicranota  sp. 

<£)  SimuliicU.e 
Eropididao  #1 
Smpididae  ;/2 

Sn-pididae  #3 
Pericoma  sp. 

Orillia  sp. 

Hyurobaenus  sp.  2 
C-Tdioslaaius  sp. 
tiytirobaenus  sp.  3 
I.',e  t.riocne?us  so. 

Unknown  Chironomidae 

iflSBOPTSHA  59  0.1 

Optioservus  ip.  larvae 
Oplioservja  sp.  adult 
Z^lt.ravia  sp.  larvae 
Znitr.eria  sp.  adult 
He cerlimnias  sp.  larrae 


1U 

121 

376 

1 

28 

1x2 

22 

7 

1 


109 

10 

38 

3 

2 

37 

1 

1 

1 


1x6 

33 

1 

6 

5 

5 

3 


Total  6llx 


20 

2 

2 

26 

1 

1 

1 

29 

5 

108 

16 

32 


3lx 


Total  285 


Of  i^inal  -fol*l  /Z-2-9 

?,«*!  tb**1  ml 


Vi?/n 

1 sq.  ft.  fr::  c-.*..tur  T riff  *j  hridgu.  _.  ^ r.Cf  BLACKFOOT  RIVER  AT  KOGUM  CREBK  BRIDGE  #3 


ZPH3.S305T2K  1123  0.6 

0.1  it. 

5943  F.= 

= 4.678 29 E- 2 ~ • t‘“' w 
G. 395167 

_ 3/19/71 

1 sq.  ft.  sample  fran  right  side  of  f if fie 

above 

3aetis  p-  rvus  tyre 

63 

BfflEMEROPTERA  998  0.1* 

Saetis  c 

11x0 

Paralaptophlebia  so.  orob.  heteronea 

35 

Baetis  parvus  type  (tricaudatus?) 

12 

Liphlonuri--e  arch,  ’.neletua  sp. 

2 

Baetis  sp. 

111 

Bphenerella  ir.frequens 

198 

Clnyginula  sp. 

57lx 

Saheroersll.-’  so.  too.  fl.ivilinea 

82 

Rhithrogena  sp. 

2 

Eohenerella  grandis  ingens 

1 

Epeorus  longimanus 

97 

Cinygriula  so. 

509 

fcpheraerella  infrequens 

1 1x1* 

Speorus  longLmnu3 

9lx 

Total  112U 

Ephemerella  flavilinea 

1x9 

Paraleptophlebia  sp.  prob.  heteronea 

22 

FXEC0PTS3A  Ii50  i.O 

Ameletus  spl 

1 

Nemoura  besaro-tsa 

183 

Nemoura  cinctii»s 

h5 

Ca pnia  sop. 

65  , 

Alloperla  so. 

110  1 

cRToropefl idae 

3 1 

Isoperla  sp. 

u* 

IsO(~enus  sp. 

1 

CTaassenia  sab’ulosa 

, U 

Acroneuria  pacifica  (and/^mall 

unkno'.-m)*  3 

TH1CH0FTEHA  1013  l.ll  D = 1 

.74198  m 

kDMAX  = 

= 3. 16993 

Hydro psyche  sp. 

608 

Arctopsyche  grand is 

2 

Brachycentrus  so. 

21 

Glossosoma  sp. 

191 

ftnyaccpnila  acrooedes  or  vao 

39 

Rhyaccphila  it;  Ills  a 

1 

Rhyaccphila  sp. 

1 

Lepidostcma  sp. 

131 

Li"-nepliilic!ae 

7 

Pupae 

10 

2.20968  DtUM  = 0.1  13794 
: = 3-45943  R=  S. 374107 


Total  1x28 

6* 7434  IE- 2 - Ot>7*4  3«//j 

0.460253 


Total  1011 


ocj.  DIFTERA  399  0.5 


n <i; 

Q Q 


Hexatona  sp, 
Antocha  sp. 
Dicranota  sp. 
Sinuliidae 
Eropididao  #1 
Empididae  ft 2 
hydrobaanus  sp.  2 


Carciocl-  cius  sp. 


0f4hocja<f tu*  Sf-  / 


5 

19 

1 
19 
3 

1 - - - , 
250  D = 2.59319  DMIN  = 0. 233232 
.7  DMAX  = 4.2479  3 E=  0.4109  23 

35 
1 

2 
1 


1 

3 


.'nkr.r-  :i  t •.-•.'i;  dii-- 

.t-ric 


20 

Jo 


PLECOFTERA  358  1.0 

Nemoura  besametsa 
Nemoura  cinctiges 
Capnia  spp. 

A lloper la  sp. 

Hastaperla  brevis 
lsoperla~sp. 
isogenus  sp. 

Arcynopteryx  parallela  or  curvata 
Acroneuraa  pacif ica 
fclaassenia  sabulosa 

TRICHOFTERA  311  0.5 

Hydro  psyche  sp, 

Arctopsyche  grandis 
Brachycentrus  sp. 

Glossosoma  sp. 

Rhyaccphila  acropedes  or  vao 
Lepidostoroa  sp. 

Limnephilidae 

upae 

DIPTERA  111  0.1 

Hexatoma  sp. 

Antocha  sp. 

Empididae  #2 
Hydrobaenus  sp.  2 
Cardiocladius  sp. 

Brillia  sp. 

Calopsectra  sp. 

Pentane ura  sp. 

Metriocnenus  sp. 

Unknown  Chironomidae  ( Tendipedidae ) 
♦Coleoptera  52  0.1 

Heterlimnius  sp.  larva 
lottus 

*Vial  containing  Coleoptera  was  missing  from  sample. 


113 

1x1 

58 

71* 

lx 

21x 

5 

1 

3 

1 


195 

1 

8 

38 

13 

52 

5 

2 


1 

3 

2 

60 

7 

21x 

1 

2 

1 

3 


1 

1 


C0x..-'0?TE1U  11x2  0.1 


[ 

t 


EKTSTCi  1 


d:;ax  = 1.53496  r=  0.5975-51 
3 1 Tot  1 51 


^GcCTUS  2 


CHIGIIv.L  TOTAL  3 130 
FINAL  TOTAL  3091 


bridge.  L.  Spence.  1300 


Total  1012 


Total  321x 


Total  3Ux 


Total  lOlx 


Original  Total  lr 31 
♦Final  Total  1755' 
nsu 


4 


APPENDIX  P 


Black  Toot  River  at  Ho  gum  Cr°ek  Bridge  ^1 
3-23-71 


{EK&CPTERA  3U 
Cinyaaula  sd. 
Baetis  sop. 


D = 1.771/15  DM  I M 
0.1  DMA.M  = 3.16993  :.= 


■ ?.  1 16373 
0.457932 


Rhithroger.o  sp. 

Kphcme  — 11a  grand  is  j nrcens 
Ephenerella  i nfreouens 
Ephemerella  ti oiaiis 
Paraleutoortlebja  sp. 


179 

71 

2 

4 

46 

2 

9 


iECOPTERA  159  0.7 


D = 1.32418 
DM  AX  = 3*  R 

Nemou ra  cinctjnes 
Alihoperla  sp. 

Olaassenia  sabulosa 
Acrorieuria  paci  f:  ca 
Acron-uria  ssT  (small) 


UCHOPTERA  692  1.3 

Hydro  psyche  sp. 

Arc toosyche  grand  i s 
Brachycentrus  so. 

Clossosona  so. 

Anagaoetus  so. 

Rhyacoohi  la  acrooedes 
i^Rhyacoohi  3 a so.  (small) 
Lepidostoma  so. 

Limneohilidae 

Chimarra  so.  (or  Sortosa  ?) 

Ul-’unae 


D = 1.26725  DM IN 
DM  A3:  = 3.5849  6 R* 


DM IN  = 0.128093 
0.533522 

'78 

107 

9 

3 

2 

6.  1 33  36E-  2 ’ 
0.657772 

448 
22 
122 
16 
1 

3 
? 

11 
37 
1 

4 


Total  313 


Total  199 
.0&I390C, 


D = 3.00112  DM I ! 1 = 9 . 2 1 3335 

DMA::  = 3.58  49  6 F.=  0.173161  . 

Chironomidae 

Tanytarsus  sp.  (■  Calopsectra/  58 

Orthoclanius  sp.  2 (s  Hvdrobaenus)  in  ifostoc  9 

Cardioclanius  sp.  3 

Metriocncmus  sp.  17 

Bri Ilia  sp.  11 

Orthociadius  sp.  1 5 

Hexatoiita  so.  2 

Simuliidae  14 

Peri coma  sp . 10 


LPTERA  137  0.1 


DLEOPTJBA  203  0.1 

Cptioservus  sp. 
rieteriimni  us  so. 


D = 1.42  533  DM  I?i 

DM  AX  = 2.53493  :> 


0.  123727 

.4:::/;  i 


84 

3 

95 


h 

6 


'V 


Total  667  ^ 


o ^ 


o >■ 

ft 


To  ta  1 loci 

Total  1 


continued 


BUCK  poor  rtl/ER  AT  HO'UJH  CR  BRIHCK  *2 
8-23-71 

1 sq.  ft.  t.  Spence 


c. 

ti  o 


n <4 
Q Q 


EPHEWEiDP'lTOill  263  0.1 

Baetis  sop. 

Cinyrtnula  so. 

Fnrtemerella  i nfreouens 
Ephemerella  doddsi 
Ephemerella  grondis  Ip. gens 
Koh«»nero!  La  tily  all  s 
Ephemerella  nystrix  - 

PLF.COPTERA  147  1.1 

Nemou ra  ci nctioes 
Allooer1  a so. 

I so  germs  sp. 

Classeni a sabulosa 

Ac roneuria  naci  f:  cs 

Arcynooter vx  nara  i Ida  or  curvata 


TRICHuPrFRA  920 
Olossosoma  sp. 


1.2 


fl-hyacophila  acrooedes  or  vao 
«^tthy--.co:-nilH  so.  (too  small  for  ident.) 
3racrtycent.ru 6 so. 

Hydropsy crte  sp. 

Arc to psyche  grand is 
Parapsyche  sp.'? 

Limnephllid  genus  2 
Lepidostoma  sp. 

Pupae  ano  1 adult 

flPTERA  ?21  0.1 


72 

144 

36 

1 

5 

1 

2 


30 

113 

1 

16 

1 

1 


21 

18 

4 
33 

740 

32 

3 

46 

5 

6 


oimuliidae 

67 

Ehpididae  ¥l 

1 

Antocha  sp. 

1 

Hexatoma  sp. 

2 

Peri  coma  sn. 

22 

Tanytarsus  so. 

54 

Hetriocn-nius  sn 

40 

Orthoclan ius  sn.  2 (in 

Nostoc) 

17 

Bri Uia  sp. 

4 

Cardiocladius  so. 

Unknown  Crthoclads  (in 

family  Tendi pedidae) 23 

OPTERA  103  V 

Ootioservus  so. 

larvae 

33 

adults 

16 

Zaitzevia  sp. 

larvae 

24 

adult  s 

5 

CleoteLmis  -mata 

larvae 

4 

adults 

1 

Narous  so. 

larvae 

l 

Heterlimnius  f'. 

larvae 

4 

2.4*/ 
Total  Sr&r 


/42- 

Total  m 


*r  08 


Total  239 


imk-u:  .-.I  n.\  caoek  -aIv.- 

5-2 ! 

so.  ft.  1.  • -nee 


132  0.1 


eph:-t:ergptsra 

Baetis  sp-'. 

Ci  nyr  ula  sp. 

Rhi  trtro--ei.a  to. 

Euh-  .ere? ' r c ra n- 1 s j_I 
Kphe-ierel  lu  tM  bia;  i s 
Ephemerella  hystrix 
Sohemorella  1 nfreouens 

PLEOGP  T vtA  221  C.2 

Nemou r a cinfct'ies 


Arcynonte ryx  curv=  ta  or  i^rall0 


I so gen us 
ac roneuri  a pacifi  ca 
acroneuri  a m'  i fornica  (probably) 
Allonerla  s'1. 

TRICHO?  TERA  759  0.7 

Alps so soma  sp. 

Rhy-iconiii  1-  'cronres  or  vao 
iXffny-couiv  1 . up. 

Hydro  psyche  so. 

Arctoosfrche  r no i s 
Brachycentrus  sp. 

Limnecrtilidae  Cenus  2 
Lepidostoma  sp. 

Psychomyiidae 

t^Pupae 

BIPTERA  153  T 
Simuliidae 
fchpididae  denus  1 
An  toe  ha  sp. 

Peri com a so. 

Tanytarsus  so. 

Ortnoclaeius  sp.  2 (in  No sloe) 

Bri Ilia  sp. 

Metrioenemiu sp. 

Cardiooladj.ns  so. 

Unknown  Chironomidae 

COL30P  TE'iA  113  P 

Zaitzevia  sp.  adults-5,  larvae-52 
Ootioservus  sp.  adults-9,  larvae-42 
Cleotelmi s ornata  adults-5 
Karons  concoior  la rva e -L 


7TF^<- 
* t(f>b  + 
r:„j'  ye. i 


Total  38 


*7 


fur 


I^NMIATOPA  3 T 
Nous  tod  a 

Original  Total  1436 
Identified  and  onunerateri  by 


2 

40 


1 

U6 


16 


6C<2 

14 

14 

V 

1 

4 

6 


15 

3 

10 

17 

13 

41 


51 

7 

4 


'inal  Tctal  140  3 


~0  Jj£txcvi_, 


A / 


BLACKFOOT  RIVER  AT  HOG  DM  CREEX  ROAD  BRIDGE  jL  / 

"I1 


EPHEMEROPT  ERA  208  0.1 

Baetis  spp.  (seems  to  be  ?) 

57 

Cinygmula  sp. 

74 

EJphemerella  infrequens 

124 

Paraleptophlebia  so. 

6 

Total 

261 

PLECOPTERA  128  0.1 

Nemoura  cinctipes 

17 

Capnia  sp. 

3 

Isoperla  sp. 

6 

Tsoganus  sp. 

3 

Alloperla  sp. 

44 

Acroneuria  sp.  (too  small  to  dis- 

tinguish  species) 

1 

Total 

74 

TRICHOPTERA  478  0.8 

Rydropsvche  sp. 

336 

Glossosoma  sp. 

64 

Brachycentrus  sp. 

9 

Rhyacophila  acropedes  or  vao 

16 

Rhyacophila  coloradensis 

8 

Limnephilid  #2 

7 

limnephilidae  (one  species,  tiny) 

5 

Leo ido  s toms  sp . 

25 

pupae  (probably  same  species  as 

above) 

2 

Total 

472 

DIPTERA  2120  1.1 

Antocha  sp. 

69 

Peri coma  sp. 

113 

Janpidlda'e  #1 

7 

Tanytarsini  (type  of  Chironomid) 

1 

Orthoclad  #2  (Nostoc-type) 

1898 

Other  Orthoclad  Chironomids 

7 

Total 

2095 

COLEOPTERA  62  0.1 

Optiopervua  sp. 

43 

Zaltzevia  so. 

19 

Total 

62 

NEMATODA  4 T 

Nematoda 

4 

Total 

4 

Original  Total  3000 

Final  Total 

2968 

M Patricia  Ann  Mitchell 
May  22,  1974 


APPENDIX  P 


continued 


BLACKFl'PT  RTVLR  AT  JiCODM  CRKKK  KCAD  DRTDGi* 

11-1-71 


1 Sq.  ft. 

EFHEMEROFTERA  705  0.6 

Basils  sp. 

Cinvrmula  sp. 
Rhitl.rorona  sp. 
Ephenercl la  infreouena 
E.  grand  is  inren.-, 

E.  hysLrix 
Paraloplonhlot ia  sp. 

PLECOPTERA  177  0.9 


— Spence 


147 

328 

10 

208 

2 

1 

4 


Nemour; 


:incti 


12 

2 

3 

12 

14 

17 

112 


Capnia  sp. 

Isogenus  sp. 

Isoperla  sp. 

Claassenis  sabuiosa 
Acron curia  sp.  (may  be  2 species 
very  small,  prob.  pacifica) 
Alloperla  sp. 

TRICHOPTERA  784  1.9 

Hydropsyche  sp.  53^ 

iEP-topsyche  grand  is  1 

Glossosoma  sp.  j06 

Brachycentriis  sp.  20 

samples  called  Rhyacophila  sp. ) 10 

R.  acropedes  or  vao  5 

Limnephilid  //2  22 

Limnephilid  #1  2 

Other  Limnephilidae  (all  same  species 
but  not  #1  or  #2)  5 

pupae  ^ 

DIPTERA  735  1.2 

Hexatoma  sp.  2 

Antocha  sp.  28 

Simuliidae 
Enqphididae  #1 
Peri coma  sp. 

Ortho clad  #2  (including  those  in 
alga  Nostoc) 

Tanytarsini  (chironomidae) 

Tanypodinae  (chironomidae) 

Orthoclad  chironomidae 


1 

1 

140 


Total  700 


Total  172 


Total  787 


Total  952 


COLEOPTERA  110  0.1 

Optioservus  sp. 
Zaltzevia  sp. 
Heterlimnius  sp. 
Rarpus  sp. 

NEMATODA  1 T 

Nematoda 


59 

43 

5 

4 


Total  111 


Total  1 


BLACKFOOT  RIVER  AT  HOG  DM  CREEX  ROAD  #3 
1 sq.  ft.  11-1-71  L.  Spence 


EPHEMEROPTERA  381  0.2 

Baetis  spp.  (2  species) 
Clnygmula  sp. 

Rhithrogena  sp. 

Ephemerella  infreauens 
E,  grand is  ingens 

PLECOPTERA  95  0.2 

Nemoura  cinctioes 
Capnia  sp. 
l3Qgenus  sp. 

Isoperla  sp. 

Claassenia  sabulosa 
Acroneuria  sp. 

A1  loner 1 a 3p. 

TRICHOPTERA  750  1.7 

Hydropsyche  sp. 

Arctopavche  grand is 
Glossosoma  sp. 

Brae hvc en tru s sp. 

Rhyacophila  coloradensis 
R.  acropedes  or  vao 
Limnephilid  #2 
other  Limnephilidae 

Lopidos  toma  sp. 

DIPTERA  999  0.4 

Hematoma  sp. 

Dicranota  sp. 

Simuliidae 
Antocha  sp. 

Peri coma  3p. 

Orthoclad  #2 
Ortho clad s 
Tanytarsini 

COLEOPTERA  83  0.1 

Optioservus  sp. 

Zaltzevia  sp. 

HeterHmni m sp. 

Cleptelmis  ornata 
HBiATCDA  6 T 
Neanatoda 

Original  Total  2301 


54 

126 

2 

197 

2 


9 

3 

7 

3 

1 

9 

61 


478 

8 

159 

57 

3 

5 

10 

5 

20 


3 

1 

1 

54 

73 

860 

5 

1 


59 

16 

2 

1 


Total  381 


Total  93 


Total  745 


Total  998 


Total  78 
Total  6 


Final  Total  2301 


Original  Total  2512  Final  Total  2723 

(Including  219  In  Sostoc) 


A/  Patricia  Ann  Mitchell 


A-99 


APPENDIX  P 


continued 


BLACK  FOOT  RIVER  BETWEEN  UNDER'S  FORK  AND  LINCOLN  #1 
8-23-71 


1 sq.  ft. 


L.  Spence 


EPHEKEROFTERA  1*69  1.4  D> 

Baetla  sp. 

Clnygaula  sp. 

Epeorus  deceptivus 
Ephemerella  doddsl 
Ephemerella  coloradensis 
Ephemerella  tibialis 
Ephemerella  lnfrequens 
Ephemerella  g rand  Is  ingens 
Ephemerella  hystrlx 
Rhithrogena  sp. 

PLECOPTFRA  54  0.1 

Nanoura  cinctipes 
Pteronarcella  bad  la 
Capnla  sp.  ? 

Acroneurla  paclflca 
Claassenla  sabulosa 
Alloperla  sp. 

Period idae  (too  small) 
Isogenus  sp. 

TRICHOPTERA  118  0.8 

Rhyacophlla  aero pedes 
Glo 83o soma  6p. 
Brachycentrus  sp. 
Arctopsyche  grand is 
Ti nodes  sp. 
t^Pupae 

DIPT®  A 65  0.1 

Hexatoma  sp. 

Einpididae  #2 
Perl coma  sp. 

Simullidae 
Carllocladius  3p. 
Metrlocnemius  sp 
Tanytarsus  sp. 

Brlllia  6p. 

Unknown  Chironomidae 


2671  D.  1 1 : J = 9 . 7 ?5d 5E-2  - . 
3.45943  ?•=  0.35454 


41 

50 

96 

8 

26 

2 

1 

1 

151  Total  464 


3 

4 

1 

4 

1 

33 

5 
3 


D = 1.2970  1 DM  IN  = 2 • 3.3  S 599' 

DMA*  = 3.1699  3 P.*  0.672641 


Total  54 


2 

W D~=  1.75232  DM I N = 0.23529  ’ 

7 Dll  AM  = 3.  2=  0.451  139  i 

52 

14 

4 Total  119 


2 

1 

1 

2 

24 

3 

12 

3 

15 


D = 2.6677  1 * DMi::  = 0.63  1362* 
DM  AX  ;=  3.45943  F.=  0.234933  i 


Total  63 


COLBOPTERA  9 T 

Optloservus  sp.  lar-1,  ad-8 


S *1  AJo  <£i’uev«/-/y  Coin  pu.y«. 

9 Total  9 


Original  Total  715*  Final  Total  709 


chumerated  and  Identified  by 
Patricia  Ann  Mitchell 
^April  30,  1973 


Ok: 


S’fcL  S’ to  A DT, 

D = 3.5733  Z o.ii:.’  = \.2V.:  .2 
DMA.;  = 5. 321  >2  ”=  L .34  33  '.: 


BLACKFOOT  RIVER  BETWEEN  UNDSR'S  PORK  AND  LINCOLN  4»2 
8-23-71 


1 eq.  ft. 

~'*'m - - L;  Spence 

EPH5MER0PTERA  300  0.4 

Baetis  sp. 

50 

Cinyfnnula  sp. 

t 

Rhithrogena  sp. 

116 

Epeorus  longimanua 

2 

Epeoxi.s  deceptivus 

31 

Ephemerella  doddsi 

74 

Ephemerella  tibialis 

7 

Ephemerella  colcradensis 

3 

Ephemerella  infrequens 

1 

Ephemerella  grandis 

1 

Total  291 

PLECOPTERA  62  0.1 

Nemoura  cinctipes 

3 

Pteronarcella  badia 

4 

Aaroneuria  pacifica 

2 

Arcynopteryx  sp. 

1 

Alloperla  6P. 

51 

Tbtal  61 

TRICHOPTERA  68  0.2 

Glossosoma  sp. 

27 

Rhyacophila  acropedes 

3 

Bracl^rcentrus  sp. 

1 

Tinodes  sp. 

5 

Arctopsyche  grandis 

24 

^ Pupae 

4 

Tbtal  64 

DIPTERA  23  T. 

Simullidae 

12 

Hexatoma  sp. 

1 

Cardiocladius  sp. 

6 

Brillia  sp. 

1 

Metriocnemius  sp. 

2 

Untown  Chironomidae 

3 

Tbtal  25 

COLEOPTERA  3 T 

Optloservus  sp.  adults 

3 

Tbtal  3 

Original  Total  456  Final  Total  444 


Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
MS,  Uni v.  of  Montana,  1968 
30,  1973 


Black foot  River  between  Lanier's 
-?-2  3-71 


1 5q.  “t. 


EPHFXEROP  f ERA  456  0.3 


Baeti s sop.  60 

Ci nygmula  sp.  5 

Rhithrogena  sp.  246 

Ephetuerell  a doddsi  93 

Ephemerella  'coloradensis  3 

Ephemerellu  prand i s in pens  5 

Ephemerella  tibialis  5 

Ephemerella  infrequa.-.s  1 

Epeorus  decent! vus  ?5 


PLECOPTERA  68  0.1 

Alloperla  sp.  61 

Pteronarcella  badja  3 

Acroneurla  pacifica  1 

✓^Acroneuria  sp.  i ( too  small)  2 

Nemoura  ci  nctipes  5 

TRICHOPTERA  116  0.3 

Arctopsyche  prand i s 26 

Mydronsycne  sp.  5 

Olossosona  sp.  73 

Rhyaconhila  acrooede^  or  vao  1 

Brachycentrus  sp.  3 

Limhephilidae  1 

Unknown  - Psychoraiidae ? 1 

^ Pupae  4 

ELPTERA  39  0.3 

Hexatoma  sp.  5 

Simuliidae  1 

Muscidae  larva?  1 

Card ioc lad 1 us  sp.  17 

Tanytarsus  sp.  5 

Brillia  sp.  1 

Metriocnemius  sp,  1 

Orthocladius  sp.  1 (»  Hydrobaenus)  3 


OOLQDPTERA  6 T 

Optioseirvus  sp.  6 


l^tolATODA  3 T 

Nona  tod  a 3 


Original  Total  683  Final  Total  £9*1. 


rcr<  and  Lincoln 
‘ L.  > enc*- 

Total  443 
Total  72 

Total  11/, 

Total  34 
Total  6 

Total  3 


BLACKFOOT  RIVER  BETWEEN  LANDER'S  FORK  AND  LINCOLN  #1 
10-26-71 

1 sq.  ft.  L.  Spence 


APPENDIX  P 


continued 


BLACKFCOT  RIVER  BETWEEN  LANDER'S  FORK  AMD  LINCOLN  #2 
10-26-71 

1 sq.  ft.  - L.  Spence 


iEROPTERA  620  0.9 

Ciny/gnula  sp. 

Rhlthroger.a  spp.  (prob.more  than  1) 
Baetls  sp. 

Ephanerella  d odd  si 
Ephetaerclla  infrequens 

DPTERA  111  0.4 

Nerooura  cinctjpes 
Capnla  sp. 

Brachyptera  sp. 

Isogenua  sp. 

Period idae 

Acroneurla  callfomica 
Acroneuria  theodora  (probably) 

Alio per la  sp. 


= 1.35063  DTI  IN 
= 2.53496  .1- 


76 

416  ~ ; 

32 
57 

34  Total  615 


4 

34 

21 

3 

1 

2 

1 

63 


■ 3.  034  49  7 
3.2379 


D = 2.26964  DMIN 
IX I AX  = 3.9  3639  P.» 


HOPTERA  162  0. 5 

Arctopayche  grand la 
Qlossosoma  sp. 
Hydropsyc he  sp. 
Limnephilidae  Genua  1 

RA  27  0.3 

Simuliidae 
Hexatoma  spp. 

Dicranota  ap. 

Antocha  sp. 

Elnpididae  Genus  1 
Perlcoma  sp. 
Cardiocladius  sp. 
Chironomidae  unknowns 

DPTERA  2 T 
Optloservus  sp.  adults 

LIDA  3 T 
Oligochaetes 


D = 1.23 
DM  AX  = 


745  DM IN 
3.  1699  3 P.= 

10 

109 

50 

3 


9 . 23443E- 

0.611774 


= 0.528126 
0. 4S457 


D = 2.1321  DM  IN 

DM  AX  = 3.45943  F.= 


Total  27 

D = 1. 3709 5 DHIN 
DM  AX  = 1.58496  P.= 

Total  2 


3.672346 

.453303 


Total  8 


Original  Total  925  Final  Total  928 


itified  and  Fhumerated  by 
Patricia  Ann  Mitchell 
MS  Univ.  Of  Montana,  1968 

June  14,  1973 

X 


D.r. 


-?xA/uU_ 


D = 3.57669  DM IN 
DM  AX  = 5.45943  P.= 


EPHEXEROPTERA  565  1.2 

Baetls  sp. 

Cinygsmla  sp. 

Rhithrogaaa  ’sp. 

Ephemerella  d odd si 
Ephemerella  grand is  ingens 
Ephemerella  infrequens 

PLECOPTERA  65  0.7 

Pteronarcella  badia 
Brachyptera  sp. 

Capnia  sp. 

Arcynopteryx  curvata  or  parallela 
Arcynopteryx  signata 
l8Qgenus  sp. 

i^Perlodidae  (too  small) 

Acroneurla  call fornlca 
Acroneurla  paclfica 
Claassenia  sabulosa 
Alloperla  sp. 

Paraperla  frontalis 

TRICHOPTERA  392  0.5 

OAossosoma  sp. 

Arctopsyc he  grand Is 
Hydropayche  sp. 

Rhyacophl la  acropedes  or  vao 

DIPTHIR  42  0.6 

Hexatoma  sp. 

Antocha  sp. 

Bapididae  ?2 
Simuliidae 
Perlcoma  sp. 

COLEOPTffiA  1 T 

Zaltsevia  sp.  lar. 

^ NEXATODA  1 T 
Nematoda 

944 

Original  Total 

Identified  and  Enumerated  by 

Patricia  Ann  Mitchell,  M.S. 

Department  of  Zoology 
University  of  Alberta 
Edmonton,  Alberta,  Canada 

July  27,  1973 


42 

67 

342 

55 

2 

67 


2 

17 

9 

1 

1 

1 

1 

1 

4 

1 

21 

2 


186 

21 

84 

1 


10 

2 

5 

1 

25 


Total  61 


Total  292 


Total  43 


Final  Total  9 7 3 


BLACKFOOT  RIVER  BETWEEN  LANDER'S 
10-26-71 


1 sq.  ft. 


FORK  A TO  LINCOLN  #3 
L.  Spence 


EPHEMEROPTEHA  582  1.0 


Baetis  sp. 

119 

Cinymula  sp. 

78 

Rhithrogena  sp. 

257 

Ephemerella  doddsi 

42 

Ephemerella  grandis  ingens 

2 

Ephemerella  infrequens 

85 

Total  583 

PLECOPTERA  84  0.2 

Brachyptera  sp. 

4 

Capnia  3p. 

12 

Nemoura  cinctipes 

10 

Arcynopteryx  curvata  or  parallela 

1 

lsogenus  aestivalis 

2 

Isogenu6  sp. 

3 

Acroneuria  pacific* 

1 

Claassenia  sabulosa 

1 

Alloperla  sp. 

45 

i^Plecoptera  too  small  to  identify 

4 

Total  83 

TRICHOPTERA  515  1.1 

Glossosoma  sp. 

331 

Arctopsyc he  grandis 

37 

ftydropsyche  sp. 

142 

Rhyacophl la  acropedes  of  vao 

1 

Rfryracophila  sp. 

1 

Unodes  sp. 

1 

Brachycentrus  sp. 

1 

Limnephilidae  Genus  2 

2 

Total  516 

DIPTERA  54  0.2 

Hexatoma  spf. 

6 

Bnpididae  #4 

1 

Sapididae  #5 

1 

Perlcoma  sp. 

25 

Cardiocladius  sp. 

1 

Unknown  Orthoclad  Chironomidae 

20 

Total  54 

COLEOPTERA  2 T 

Narpus  concolor  adult 
Optloservus  sp.  lar. 

i/ilHATODA  3 T 
Nematoda 


1 

1 Total  2 

3 Total  3 


iXCOTTOS  SP.  3 


3 rote.  I 3 


Original  Total  1243  Final  Total  1244 

Quanerated  and  Identified  by 
Patricia  Ann  Mitchell 
n July  27,  1973 


LOL-V 


APrENDIX  P 


CONTINUED 


POCRKAN  CREEK  1 1 
ii/lli/71 

1 sq.  ft.  sample  from  right  edgedof  stream.  L.  Spence. 
EFHEMEROPTHRA  373  0.6 


Baetis  parvus  type  (tricaudatus?) 
Baetis  sp. 

Cinygroula  sp. 

Epeorus  longlmanus 
Rhithrcgenn  sp. 

Sphemerella  infrequens 
Ephenerclla  flavilinea 
Ephenerella  doddsi 
Ephemeral la  hvstrix 
Paraleptophleb ia  sp.  prob.  heteronea 

PLBCOFTERA  72  O.U 

Acroneuria  pacifica 
Alloperla  sp. 
kastaparla  brevis 
Isogenus  sp. 

Isoperla  sp. 

Nemoura  cinctipes 

TRICHOFTERA  30  0.3 

Arctopsyche  grandis 
Hydropsyche  sp. 

Hydroptila  sp. 

Glossosoma  sp. 

Rhyacophila  vepulsa 
Limnephilidae 

DIPT  ERA  5U  0.1 

Simuliidae 
Dicranota  sp. 

Antocha  "sp. 

Hexatoma  sp. 

Periccma  sp.* 

Qnpididae  #1 
Calopsectra  sp. 

Hydrobaenus  sp.  2 

-Srieotopuo  -ep»  o-<+l\ac  !*-<i  Sp  • / 
Metriocnemus  sp. 

Brillia  sp. 

COLEOPTERA  73  0.1 

C Heterlimnius  sp.  larvae 
? Heterlimnius  sp.  adult 

^ANNELIDA  16  0.5 


1*8 

75 

103 

35 

52 

6 

58 

5 

5 

6 Total  393 


15 

11 

13 

7 

7 

5 Total  58 


6 

1 

1 

9 

10 

3 Total  30 


3 

2 

6 

1 

1*9 

16 

3 

It 

9 

3 

1 Total  97 


23} 

1 \ Total  2U 


Oligochaeta 

Dripinally  counted  with  Coleoptera 


17  Total  17 

Original  Total  6l8 
Final  Total  619 


POCrtiv.H  0.  JJii  i!  2 

UAU/71 


POCRMAN  CREEK  #3 
U/lii/71 

1 sq.  ft.  fran  center  of  stream.  L.  Spence. 


1 sq.  ft.  sample  from  left  side  of  stream. 


Ephemeroutera  661  1.3 

Baetis  parvus  type 
Baetis  spp. 

Cinygmula  sp. 

Epeorus  lon,;im~.nus 
, jiitlwo,-7en;  sp. 

Para le nto  hi • • b ir.  sp. 
E^ie'TereY  i.a~  inTrequens 
Ephemera 11a  hy:.trix 
Ephemeral!'  f L:v  Hinea 


J)  = 

i) : 


•">  P: ; 

3119  3 

291 

122 

113 

66 

13 

8 

16 

20 

25 


1 1 7 F- 2 ' 
. ?o:-7  13 


6 74. 

Total 


-i :cfn  7 


Plecoptera  98  2.5 

Acroneuria  jxicif  icn 
'Hemoura  cinctipes 


• o in 
o . 


laoperla  sp. 
Alloperla  sp. 
Isogenus  sp. 

Has taperla  brevis? 
Pter onar cella  bad ia 


1*6 

20  d = 2.32053  KIIM 
11  Dil AX  = 2.30735  R= 

7 1 
6 
1 

1 Total  92 


1.2U553 
. 187741 


2 n 
di  in 


<■ 

in  • 
n in 


V 


Trichoptera  98  1.5 

Arctopsyche  grand is 
Rhyacoi)hila  acropedes  or  vao 
Rhyne o;  ^ xia  vepulsa 
Gloss os can;-  sp. 
liimnephiliune 

Diptera  lUl  0.2 

Antocha  sp. 
uicranota  sp . 

Periconn  sp. 

Simuliidae 

Empididae,  Species  ill 
Emnidid.-e,  secies  »2 
Empididae,  species  ;/3 
tiydrobaenus  s;  . 1 
hycfrooaenuL-  sp.  2 
Fydrobaenu.-3  sp.  cx+no 
i.y-.rubaonus  s p.  5 J 
( ' otriocne-ius  sp, 

/;  .jtj-iocnenu.1-  sp.  pupae 
orillla  sp. 
ba ruioclad i us  sp. 


,/a<Ii 


5U  . 

23  D = 1. 39/177 

h D.!AX  = 3.  r. 

18  ‘ 


13 

1 

32 

5 

26 

5 

1 r 

16  : 

i] 

9 

5 

6 
1 


DilltJ  = 0.2 

G.402171 


3.10911 

: = 4.  r 


D.IIIJ  = ”'•.727  399 
G. 24257 7 


Jalopsectra  sp. 

5 

Unknown  tendipedids 

9 

Total  15U 

Coleoptera  76  T 

D = 

1.03773 

C Optioservus  sp.  . dults 
*>  Optiosjrvus  so.  larvae 

3 ttua 

^ Heterlimnius  corpulentus  larvae 

36 

Total  U1 

✓^Annelida  19  0.9 

Oligochaeta 

17 

Total  17 

n:  1 1 :j  = c.  212577 


EFHEMEROPT  ERA  567  0.8 


Baetis  parvus  type  (may  be  tricaudatus)  11*7 

Ifeetls  spp.  173 

Cinygmula  spp.  101 

fepeorus  Tongimanus  59 

Rhithrogena  sp.  5 

ftraleptophlebla  sp.  8 

Ephemeral  la  ■Liifraquens  15 

Ephemeral la  hvstrix  27 

Ephemerolla  sp.  prob.  flavilinea  59 


PLECOPTERA  130  1.0 

Nemoura  cinctipes  Ixlx 
Pteronarcella  &I5la  1 
l'soperla  sp.  20 
Isogenus  sp.  3 
Alloperla  sp.  7 
Hastaperla  brevis  (probably)  It 
Acroneurla  pacifica  36 


TRICHOFTERA  133  2.5 

Arctopsyche  grandis  80 

Glossoscma  sp.  8 

Brach^'centrus  sp.  1 

Iithyacophila  acropedes  or  vao  29 

Shyacophila  vepulsa  12 

L imne  philicT  a e 3 


DIFTERA  163  0.1 


Total  59li 


Total  115 


Total  133 


Antocha  sp. 
fiicranota  sp. 

Bnpididao  #1 
Empididae  #2 
Simuliidae 
X Pericoma  sp. 

Calopsectra  sp. 

Brillia  sp. 

Hydrobaenus  sp.  2 

Criootopus  ep»  o«,+>i#t/fit/iu»  sp  ■ 1 
Metriccnenus  sp. 

Hydrobaenus  sp.  (slide  25)  7 01+W0  c/c  d 1 wf 
hydrobaenus  sp.  (slide  26) j ip  I 

Unknown  Chironomidae  (Tendipedidae) 

'''ANNELIDA  7 0.5 


15 
1 
39 
1 
5 
66 
18 
12 
1 

15 
13 

8 

11 

16  Total  221 


Olipochaeta 

C0I£0PTEKA  117  0.1 

Heterlimnius  corpulentus  larvae 
Brychius  sp. 

''"'nEHATCDA  1 T 

Nematoda 


9 Total  9 
51 

1 Total  52 

1 Total  1 


Original  Total  1116 
Final  Total  1125 


* Originally  counted  with  Coleoptera 


Original  Total  1093 
Final  Total  lcs 

/ 090 


Identified  and  Counted  by: 

Patricia  Ann  liitchell 

IS,  University  of  Montana,  Zoology,  1968 

May  2,  1972 


APPENDIX  P 


CONTINUED 


POORMAN  CREEK  ¥1 

8-23-71 

L.  Spence  1 sq.  ft. 


POORMAN  CREEK  *2 
8-23-71 

L.  Spence  1 eq.  ftr 


HIM ERO PTERA  353  0.2  cc 

Baetis  spp. 

175 

EPHEMEROPTERA  281  0.; 

Cinypnula  sp. 

139 

Baetis  spp. 

Rhithrogena  sp. 

C^nypmula  sp. 

Epeorus  deceptivus 

ft  1 ' I •-■7.55  DMI.V  = '.  179735 

Rhithrogena  sp. 

Epeorus  longimanus 

^ L-i.-.  - 3*  321 9 J r.=  0*449  342 

Bpeo rus  deceotivus 

Ephemerella  doddsi 

2 

Epeorus  longimanus 

Ephemerella  hystrix 

6 

Ephemerella  doddsi 

Ephemerella  grand is 

1 

Ephemerella  hystrix 

Paraleptophlebia  sd. 

4 Tbtal  345 

Ephemerella  grandls 
Ephemerella  tibialis 

ECOPTERA  159  0.9  cc 

Paraleptophlebia  sp. 

145 

55 

36 

7 

7 

3 
6 
1 
1 

4 Total  265 


Neooura  cinctipes 
Acroneuria  pacifica 
Alloperla  sp. 

Eucapnopsia  brevicauda  (probably) 
ICHOPTERA  86  T 


D = I,9555S  DHI.J  = 7.104372* 
j E-ltf.'  = 2.5G496  ?.=  e.  6 1654  . 

9 Tbtal  161 


PLECOPTERA  64  T 

Neaoura  clnctlpes 
Alloperla  sp. 

Acroneuria  pacifica 
Eucapnopsis  brevicauda  (probably) 


53 

12 

10 

1 Total  76 


Arctopsyche  grand is 
Tinodes  sp.  (Psychomyiidae) 
Rhyacophila  acropedee  or  yao 
Rhyacophila  sp. 

Glossosoma  sp. 
i/Pupa 

D = 

PTERA  290  0.1  CC  I»!AX 

Simuliidae 
Bnpididae  Genus  1 
s Peri coma  sp. 

Orthocladius  sp.  2 
j Tanytarsus  sp. 
j Cardiocladius  sp. 

) Brillia  sp. 

Metriocnemius  sp. 

Unknown  Chironomidae 


a 

^ D = 1.33235  DM  I fj 

J K5AX  = 2.80735  ?.= 

1 

1 Total  84 

1*61119  D:  1 1 : j = 7. 35301  E- 2 ■= 

=.  3.70044  ?.=  0.576836 

110 

2 
14 
18 

7 

2 

69 

21 

62  Total  305 


= 7.  2569  27 
2*332439  . 


■ i 


J50PTIRA  38  T 

Heterliranius  sp.  larvae  14,  adults  2 
Optioaervus  sp.  larvae  2,  adults  3 
Zaitzevia  sp.  larvae  1 
Brychius  sp.  (Haliplidae)  larvae 


16  3 = 1.39  3 99  DM  III  - C. 339 134 

5 D.1AM  = 2.30735  ?.=  2.532393 

3 Tbtal  25 


fELIDA  6 T 
Oligonhaeta 


14  Total  14 


Original  Total  932  Final  Total  934 

ratified  and  Enumerated  by 

Patricia  Ann  Mitchell  5^/ , ^ 23.2?, 

University  of  Alberta 

March  19,  1973  7 = 2. '679  * :.  1 


TRICHOPTERA  60  0.4  cc 

Arctopsyche  grandls 
Tinodes  sp. 

Rhyacophila  aero pedes  or  vao 
Rhyacophila  sp. 

Glossosoma  spl 

DIPTERA  1065  0.8  cc 

Antbcha  sp. 

Simuliidae 
Bnpididae  Genus  1 
Orthocladius  sp.  2 
Cardiocladius  sp. 

Brillia  sp. 

Metriocnemius  sp. 

Unknown  Chironomidae 
Perlcoma  so. 

CO LEO PTERA  31  T 

Heterllmnius  sp. 

Harpus  concolor 

i/anhiuda  13  t 

Ollgochaeta 


38 

10 

2 

8 

2 Tbtal  60 


1 

989 

8 

1 

1 

21 

8 

29 

1 Tbtal  1059 


29 

2 Total  31 


13  Tbtal  13 


Original  Total  1514  Final  Total  1504 

Riumerated  and  Identified  by 
Patricia  Ann  Mitchell 
University  of  Alberta,  Edmonton 
March  20,  1973 

- • . 


POORMAN  CREEK  #3 
8-23-71 

1 sq.  ft.  L.  Spence 


EPHEMEROPTERA  342  0.2  cc 

Baetis  spp. 

Cinygmula  sp. 

Epeorus  deceptivus 
Epeorus  lonvimanus 
Rhithrogena  sp. 
Paraleptophlebia  sp. 
Ephemerella  doddsi 
Ephemerella  granrti s 
Ephatnerella  tibialis 
Ephemerella  hystrlx 
PLECOPTERA  334  0.5  cc 

Pteronarcella  sp. 

Acroneuria  pacifica 
Nemours  clnfetipes 
Alloperla  sp. 

Isogenus  sp. 

Eucapnopsls  brevicauda  ? 
TRICHOPTERA  78  0.3  cc 

Rhyacophila  sp. 

Rhyacophila  aero pedes  or  vao 
Arctopsyche  grandls 
Tinodes  sp. 

Limnephilidae  Genus  2 

Hydroptilidae 

pupae 

DIPTERA  516  0.2  cc 

Simuliidae 
Bnpididae  Genus  #1 
Bnpididae  Genus  #2 
Sapid idae  Genus  #3 
An  toe ha  sp. 

Perlcoraa  sp. 

Orthocladius  sp.  2 
Brillia  sp. 

'Metriocnemius  sp. 

Tbnytarsus  sp. 

Cardiocladius  sp. 

Pentaneura  sp. 

Unknown  Chironomidae 
COLEO PTERA  74  T 

Narpus  sp.  larvae 
Optloservus  sp.  lar-3,  ad-3 
Zaltsevia  sp.  adult 
Heterlimnius  sp.  ad -2,  lar-50 
Brychius  sp. 

l/ANNELIDA  6 T 
Ollgochaeta 


187 

64 

4 
3 

18 

6 

3 

7 

5 
IQ 


2 

34 

208 

13 

3 

1 


6 

8 

23 

27 

6 

1 

2 


200 

20 

3 

1 

1 

9 

20 

67 

26 

8 

2 

1 

160 


9 

6 

1 

52 

3 


16 


Total  316 


Total  261 


Total  73 


Silt 

Total  568- 


Total  71 
Total  16 


l iSi 

Original  Total  1250  Final  Total  1244 


APPEl'.UIX  P 


continued 


POORMAN  CREEK  # 2 
1 sq.  ft.  11-2-71 


POORMAN  CREEK  Hi 


1 sq.  ft.  11-2-71  L.  Spence 


{EKEROPTERA  990  0.8 

Baetis  spp.  (2  species) 
fMnvgmula  sp. 

Rhlthroeena  so. 

Ameletus  sp. 
paraleptoohlebia  sp. 

FV> Vintner ella  doddsi 
Efahemrrella  grandis  ingens 
Ephemerella  hystrix 
Ephemerella  infrequens 

.ECOPTERA  839  3.0 


flftmonra  cinctipes 
RranhYPtera  sp. 
p\wrnnar calls  bafllft 
Capnla  sp. 

Iaogenus  sp. 
Isoperla  sp. 
Acroneuria  pacifies 
AHoperla  sp. 

RICBOPTERA  199  1.9 


Ifodropsyche  sp. 

Arctopsyche  grandis 
G^ossosoma  sp. 

Brachveentrus  sp. 

Rhyacophila  acropedes  or  vao 
Rhyacophila  vepulsa 
Limnephilidae  unknown 
T.epldostoma  sp. 

Tinodes  sp. 


227 


0.2 


Antocha  sp. 

Simuliidae 
EPpididae  #1 
Mcranota  sp. 

Pari coma  sp. 

Ortho clad  #2  (Nostoc-type) 
Metriocnemius  sp. 

Orthoclad  Chironomidae 


367 

502 

53 

1 

5 
2 
2 

40 

6 


756 

4 

1 

2 

8 

7 

31 

43 


2 

98 

52 

1 

19 

17 

1 

4 

1 


91 

2 

U 

2 

52 

25 

5 

29 


COLEOPTERA  80  0.1 


Optloservus  sp.  3 

Heterlimnius  sp.  77 

Zaltzevia  sp.  1 

Narpus  sp.  2 

Brychlus  sp.  (I^y'd^ophilid  beetle 

larvae)  9 

ANNELIDA  16  0.1 

Oligochaeta  10 

Nematoda  6 


UNKNOWN  10  T 


neved  to  Coleoptera 


Total  978 


Total  852 


Total  195 


Total  220 


Total  92 


Total  16 


EPHEKEROPTERA  823  0.9 

Baetis  spp. 

Clnygmula  sp. 

Rhithrogena  sp. 
Paraleptophlebia  sp. 
Ephemerella  doddsi 
Ephemerella  grandis  ingens 

332 

361 

36 

17 

5 

4 

Ephemerella  hystrix 

43 

Ephemerella  infrequens 

U 

PLECOPTERA  780  2.1 

All  Plecoptera  dried  up 

TRICHOPTERA 

I^ydropsyche  sp. 

3 

Arctopsyche  grandis 

116 

Glossosoma  sp. 

47 

Brachycentrus  sp. 

3 

Rhyacophila  acropedes  or  vao 

29 

Rhyacophila  vepulsa 

18 

Rydroptila  sp. 

4 

DIPTERA  431  0.5 

Antocha  sp. 

150 

Dlcranota  sp. 

3 

Simuliidae 

5 

Empididae  Hi 

24 

finpldidae  #2 

1 

Peri coma  sp. 

72 

Orthoclad  #2 

139 

Brlllia  sp. 

6 

Metriocnemius  sp. 

3 

Orthoclad  Chironomidae 

(other  than  #2) 

23 

COLEOPTERA  41  0.1 

Heterlimnius  sp.  (prob.  corpulentus)  40 
Optioservus  sp. 

Narpus  concolor 
Brychius  sp. 

ANNELIDA  49  0.3 

Lumbriculidae  ->  oilgoctuieta 
Naididae  j 

UNKNOWN  9 T 

Moved  to  Coleoptera 

Original  Total 


5 

44 


2355 


Patricia  Ann  Mitchell 


Original  Total  2361 


Final  Total  2353 


Spence 


POORMAN  CREEK  #3 
1 sq.  ft.  11-2-71 


L.  Spence 


Total  812 
Total  780 


Total  220 


Total  426 


Total  49 


Final  Total  2337 


EPHIMEROPTERA  1006  1.1 

Baetis  spp. 

Clnygmula  sp. 

Hhlthrogena  sp. 
Paraleptophlebla  sp. 
Epeorus  longirnanus 
Ephemerella  doddsi 
Ephemerella  grandis  lngens 
Ephemerella  hystrix 
Ephemerella  infrequens 

PLECOPTERA  84 8 2.0 


Nemoura  cinctipes 
Capnla  sp. 


I badia 


Iaogenus  sp. 
Isoperla  sp. 
Acroneuria  paclfica 
Alloperla  sp. 


TRICHOPTERA  272  2.2 


Ehrachycentrus  sp. 

Rhyacophila  acropedes  or  vao 
Rhyacophila  vepulsa 


■optila  sp. 


DIPT  ERA 


237 


0.3 


Antocha  sp. 

Dlcranota  sp. 

Einpididae  #1 
Einpididae  #2 
Simuliidae 
Perl coma  sp. 

Brlllia  sp. 

Orthoclad  #2 
Metriocnemius  sp. 
Pantaneurini  Chironomidae 
Orthoclad  Chironomidae 


COLEOPTERA  69  T 

Heterlimnius  sp. 

(prob.  corpulentus ) 
Optloservus  sp. 

Zaltzevia  Tp. 

Narpus  concolor 
Brychlus  sp. 

ANNELIDA  36  0.4 

} am—*. 

UNKNOWN  7 T 


Moved  to  Coleoptera 


338 

518 

55 

37 

1 

7 

2 

42 

13 


748 

4 

1 

7 

9 

31 

36 


145 

65 

5 

32 

18 

1 


99 

2 

17 

2 

2 

59 

1 

26 

6 

2 

14 


64 

3 

1 

3 

5 


15 

21 


Total  1013 


Total  836 


Total  266 


Total  230 


Total  76 


Total  36 


Original  Total  2475  Final  Total  2457 


/&/  Patricia  Ann  Mitchell 


Blackfoot  at  Dalton  fountain  Road  Bridge  7/16/68 


Plecoptera  17  .9cc 

Acroneurin  pacifica  banks 
Claassehia  sabulosa  Banks 
Isogenus~ThGC°t-us)  s ? . 

Pteronnrcys  californica  ( pr ob . ) 

Alloperla  or  Kathroperla  sr,.-. 

Nencura  cinctipes  Banks 

Trici.o  )tora  22j  .2  cc 

Rhyacophila  acrcaedes  banks  or  7 .no  Vil'  -> 
i;ra;h,'cent>-us  s p. 

Limephilidae 

Sphere eroptera  1j32  1.6  cc 

Rhithrogena  sp.  orob.  undulata  (Banks) 

Sphere ere l In  d odd  s i Needhare 
SohereereTTa  fl^vilinea  "cDunr.ough 
Sob  nr,  9 re  1 la  l it  in  1 i 3 BcDunnough 
Bphsnerella  infrequens  ."cDunrcugh 
Spoorus  U.ilginnnus  (Baton) 

Baetis  spp.  (Tv '6  easily  distinguishable  species) 

Cinygraula  sp. 


APPENDIX  P 


CONTINUED 


Coleoptera  12  .05  cc 

Cleptelrnis  ornata  (Schaeffer) 
Heterlinniu?  corpulcntus  (Le  Conte) 
Opt i osar vus  prob.  c unUr  ire  c ul at  us 

Oiptera  hh3  .9  cc 


Protoplasa  fitch ii  Osten  Sacken 
Atherix  varirrerta  V/alker 
Hexatorea  spp. 

Sinuliidae 


S’fa.  // 


D.r. 


Tenaipedidae 


D = 1.26031 
ei  ax  = 2. c: 


DMIfJ  = 3.  19399E-2  - .03/9 3*7^ 
193  r.=  0.463373 


Blackfoot  River  at  Dalton  Mountain  Road  Bridge  10/1/69 

Plecoptera  69 

Pteronarcella  bad in  Hi gen 
Alld;)erla  sp. 

Acroneuria  prcifica  Banks 
^eronarcys  calif* ornica  Newport 
Arcynoptervx  parallela  Prison  (probably) 

Isogenus  (Cultus)  sp.  prob.  t os tonus  or  aestivalis 

Trichoptera  // 

Brachycentrus  sp. 

Arctopsyche  so. 

Rhyacopiiiln  vao  Milne  or  acropedes  Banks 
Gloss os omn  sp. 

Hydropsycne  sp. 

Lirenephilicme 

Sphemarcntera  cj 

rJphererell--  grand is 

P.hi  G.nrogona  r i0  >ni  .v'ton  ? 

B;i: jnerelln  -^cadsi  i.'eedhan 
Baetis  sp. 

Sahenerella  infrequens  L'cDunnough 


Coleoptera  ^ 


Cleptelrnis  ormta  (Schaeffer) 
Narpus  concolor  Le  Conte 
inti.-servus  sp. 


Diptera  2 

Atherix  variegata  Calker 
Sinuliidae 

Protoplasa  fitchii  Csten  Sacken  _ . . . -s  — 

” ■ 1 ■ * 5r&r'«'i  t/.  i . 

D = 1 - 7 r 7 1 1 3,11:;  = 7.733S15V_1  , .077f?2-6. 

D.1AX  = 2*32193  R=  0.273976 


lendipedida 


i^Oligo 


A- 104 


APPENDIX  P 


CONTINUED 


BL/.CKFCOT  HI. ‘SR  -T  D»LIOI.'  A;TW.  .d*.D  o.'tldG'S  //I 
3/19/71 

1 sq.  ft.  sample  from  right  bar.K  of  riffle  aoove  bridge, 
lemeroptera  2Jh  0.5 

Baetis  parvus  type  ^ 

baetis  spo. 

Cinygrmla  sp.  1° 

Rhithro.--  'r.a  sp.  197 

Paraleptcphlebia  sp.  2 

rlphenereTla  irurequens  hS 

Ephemera 11 a ■Jodasi  1 Q 

Ephenerella  sp.-  prob.  flnvilinea*  10  Total  2u3 


Cpence.  1000 


ecoptera  1|2  O.U 

Acronenris  pacifica 
Kemoura  basa^etsa 
Isoperla  sp. 
-Isogenus  ap. 
Alloporla  sp. 
has tape rla  brevis 
Pteronarcella  badia 
olaasser.ir.  sabulosa 
Jnknoivn* 


9 

1 

8 

2 

10 

2 

1 

1 

2 


ichoptera  IliO  0.8 


I 


Arctopspche  grand is 
fiyurop&yche  sp. 
oraciyjcr.trus  sp. 
Glossosc?.-.  sp. 
Linnep.iili.dae 
j^Pupa 


26 

19 

10 

81 

1 

1 


Lptera  2U  0.1 

Antocha  sp. 

Atherix  variegata 
'/irpiaidae,  species  ffh 
Pericona  sp. 

Lardi oc  1 ndius  sp. 

Lntris-r.emus  sp. 
irii  lir.  sc. 
nylroSkenus  sp.  6 
fondipodiuae  (slides  19A,  20A) 


5 
3 
1 
3 
U 
3 
1 

6 

3 


oleoptera  33  f 

rieterlimrius  sp.  _ r jo.  corral  ;ntus  larvae 

( Oct  ios  :rv  us  sp.  larvae 
/ Optics ervus  sp.  adults 
r dlepCeV.is  ornuta  1 .rvae 


L ^leptelnls  arr-ta  adults 

nnelida  and  .’.ematoles  7h 
Oligochaeta 


20 

3 

U 

L- 

20 


69 


Total  36 


Total  133 


Total  29 


?LA.3K?vjOT  H2/X.  TOIL 7“!  d!.  uRIF-E 

3/19/71 

1 sq.  ft.  sample  from  left  bank  cf  riffle  above  bridge.  L.  Spence. 


BiACKFv-Of  River  at  AOt.D  13  r;3 

3/19/71 

1 sq.  ft.  sample  from  left  side  of  riffle  above  bridge.  L.‘  opcnce. 


Epher.eroptera  219  O.U 

o - 1.39  193  D.iiiJ  = 0.  15/133/1 
liif,::  = 3.45943  c • 4 7 27d  1 


t^SphenereTla  sp.  ("too  snail  to  identify)  7 
Rhitprogena  sp.  ( undulats?)  103 
Baetis  spp.  US 
Cinyg-iula  minus  or  kootenai  9 

Total  172 

Flecoptera  16  0.1 


Ephe-.erella  grand  is  in  ;e.ns  2 
dphensrella  doacsi  2 
Ephemerella  infrequens  ii 


Pteronarcella  aadia  1 
Alloperla  sp.  ~T5 
fsoperIa~sp.  1 

Total  17 

Trichoptera  256  0.1* 

Gloss os ona  sp.  178 
Hydrops yche  so.  62 
A retorts  yche  '% 

Brachycentrus  spi  5 
Linne  philiuae  3 

Total  25U 


D = 2.37367  DMIN 
“lA/C  = 3.3219  3 K= 


= 0.6-43717 
0.46503 1 


0 " 1*64303  DM  IN  = 7.7014lE-2^-  <<?770/V/  ; 
Bltf:  = 2.53496  R=  0.375573  ' j 


E fH  SbERQPT  ERA  295  0.5 

5phemerella  sp.  prob.  flevjlinea 
Ephemeral! a infreq  .-ins 
Ephemeral!  1 doddsi 
Ephemera l ia  gr  -a- 'is  injens 
Cinygmuin  sp. 

Rhithrouena  spp.  including  undulata 
Rhithrogena  robusta 
baetis  p-arvuj  type 
Baetis  sp. 

PLECOFTERA  63  0.2 

Pteronarcella  bndia 
Capnia  s pp. 

Isogenus  sp. 

Isoperla  sp. 
r.astaperla  brevis? 

Alloporla  “sp. 

Ac:  ■oneuria  pacifica 

TRIChflJFTERA  233  1.3 

Brachycentrus  sp. 

G1  os sos ona  sp. 
hydro psycFe  sp. 

Arctopsycre  .grand is 
Rhyr.cophila  cp.  1 
Limnephilidae 


Diptera  20  j.l 
Hexator.a  sp.  3 

a thirl;.  ■ -r  legate  8 D = 3*25441  DM  IN  = 1 . 1 59  1 2 

flier? note  : . 1 DMA.C  = 3*70044  P.=  0*  17551  1 

Cardiocladius  sp.  3 
Snail  f endipe’diaae  l. 

Total  19 


Coleoptera 

Heterlimnius  sp,  larva  1 
‘■""^Oligochaeta  1 T 
‘■""'llenatoda  1 T 

D.  T . 

D = 3.43293  r,..I.  = 

= 5 . 4 26  2 j : = 


D = 1.07512  DMIiJ  = ; . 4 ; 9633 
DM  a;:  = 1.53496  3=  0.43J544' 


.Original  totr.l 
rin-.l  total  L65 

.21 "351 
5. 379353 


DIPTERA  33  0.1 

Atherix  viriegata 
EmpidiJ.ie  trh 
Simuliiuae 
Hexa  tor.?,  spp. 

Dicranota  sp. 

Cardiocladius  s;., 
uriilia  sp. 
betriocnenus  sp. 

Pentane ura  sp. 

Unknown  tendipedid  - on  slide 
OLIGOCHAETA  1 


Identified  and  Counted  by 
Patricia  Ann  fitchell 
barch  20,  1972 

-fcit  u ^ ci  > u n‘ 4 


27 

6 


5 

6 

Ui2 

1 

30 

39  Total  25. 


h 

1 

u 

h 

U3 

2 Totol  61 


65 

160 

U7 

23 

1 

1 Total  317 


6 

1 

1 

U 

1 

2 

2 

12 

1 

1 Total  31 

Total 
UnC 

Original  Total 
Final  Total  66- 


ottus  1 


Original  Total 
Final  fetal  5^5 


A-106 


APPENDIX  P 


continued 


BLACKFOOT  RIVER  AT  DALTOM  MOUNTAIN  ROAD  BRIDGE  #1 
8-20-71 


1 sq.  ft.  loft  bank 


L.  Spence 


BLACKFOOT  RIVER  AT  DaLTGK  MOUNTAIN  ROAD  BRIDGE  f2 
8-20-71 


1 sq.  ft.  right  bank 


L.  Spence 


EPHEXEROPTERA  220  0.1 


EPHEXEROPTERA  180  0.2 

Baetis  spp. 
Cinygrcula  sp. 

Baetis  spp. 

154 

D = 1 

• 34  79/.  DM  I M 

= £.1137447 

Rhithrogena  sp. 

Rhithrogena  sp. 

17 

DM  AX 

= 2.G3735  P= 

C. 539 147 

Ephemerella  tibialis 

Epeorus  deceptivus 

1 

Ephemerella  grand  is 

Ephemerella  doddsi 

4 

Ephemerella  doddsi 

Ephemerella  grand! s 

5 

Total  181 

PLECOPTERA  21  T 

PLBCOPTERA  U T 

Alloperla  sp. 

Isogenus  sp. 
Alloperla  sp. 
Paraperla  frontalis 

1 

1 

2 

D = 2 
DM  AX 

• 02229  DM IN 

= 2.53496  R= 

Total  4 

= 0. 35^173 
0.324345  t 

PteronarcellA  badia 
Nemoura  cinttipes 
Acroneuria  pacifica 

TRICHOPTcRA  59  T 

TRICHOPTERA  103  0.1 

Brachycentrus  sp. 

Glosaosoraa  sp. 

33 

Olossosoma  sp. 

Tinodes  sp. 

2 

D = 1 

.9  2379  DMI.'I 

= 0.215331 

Arttoppyche  grandl6 

Arc to psyche  grand is 

4 

DM  AX 

= 2.56496  R= 

0.273935  • 

Limnephilid  Genus  1 

Brachycentrus  sp. 

19 

Limnephilid  Genus  2 

limnephilid  Genus  2- 

1 

Total  59 

Tinodes  sp. 

H7 

5 
47 

6 

12 

5 Total  222 


9 

6 

1 

1 Total  17 


60 

12 

17 

1 

4 

7 Tbtal  101 


DIPTERA  111  0.2 


DIPTERA  68  0.1 


Atherlx  varlegata 
Simuliidae 

Unknown  Chi ronoraidae 
Tipulidae 

COLEOPTERA  J T 

Zaitzevia  sp.  adult 
Optioservus  sp.  larva 

S' NQ1AT0DES  2 T 


. _ . . 

= 3. 279371^ 

Atherlx  variegata 

3 

D = 1.74933  DM IN 

1 

DM  AX  = 3*45943  R= 

e. 537753  J 

Simuliidae 

5 

Bppididae  Genus  #1 

4 

Total  113 

Bnpididae  Genus  #2 

1 

Metriocnemius  sp. 

14 

D = 1.34386  DM IN 

= 0.644  19  3] 

Cardiocladius  sp. 

1 

DM  AX  = 2.3219  3 F-= 

0.579939  .] 

Tanytarsus  sp.  (*  Calopsectra) 

2 

Brillia  sp. 

1 

Total  2 

Unkown  Chironomidae 

32 

Total  64 

COLEOPTERA  22  T 

None 

is"  Cottus  sp. 

1 

Total  1 

Original  Total  359 

Final  Total  360 

Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
University  of  Alberta,  Edmonton 
May  23,  1973 

S+A-hin  O.r. 

D = 3.2:371  Diir.  = ?.3~?655 
E.JAX  = 5.1C32J  7>  C.  37357  : 


Narpus  sp.  larva 
Heterlimnius  sp.  larva 

1 

1 

Optioservus  sp.  lar-12.  ad-3 

15 

Cleptelmis  omata  lar-4.  ad-1 

5 

Total  22 

S'  KHiATODES  38  T 

Oligonhaeta 

38 

Total  38 

Original  Total  472,  Final  Total 

Ehumerated  and  Identified  by 
Patricia  Ann  Mitchell 
MS,  Univ.  Montana,  1968 
University  of  Alberta,  Edraonten 
Kay;26,  1973 

"ih uA.  ~7-u-y.4  Cf 


BLACKFOOT  RIVER  AT  DALTON  MOUNTAIN  ROAD  BRIDGE  #3 


8-20-71 

1 sq.  ft.  right  bank 

L.  Spence 

EPHEffiROFTER*  242  0.2 

Baetis  spp. 

146 

Rhithrcgena  sp. 

68 

Ciny^aula  sp. 

1 

Ephemerella  doddsi 

7 

Ephemerella  tibialis 

4 

Ephemerella  grandis 

14 

Total  240 

PLECOPTERA  16  T 

Pteronarcella  badia 

6 

Alloperla  sp. 

7 

Neaoura  cinctipes 

2 

Acroneuria  pacifica 

3 

Total  18 

TRICHOPTERA  53  T 

Brachycentrus  sp. 

27 

Glossosoma  sp. 

8 

Arctopsyche  grandis 

8 

Limnephilid  Genus  1 

3 

Limnephilid  Genus  2 

3 

Tinodes  sp. 

4 

Total  53 

DIPTERA  198  0.2 

Atherlx  variegata 

9 

Simuliidae 

118 

finpididae  ^1 

2 

Cardiocladius  sp. 

3 

Metriocnemius  sp. 

16 

Tanytarsus  sp. 

1 

Unknown  Chironomidae 

28 

Total  177 

COLEOPTERA  21  T 

Cleptelmis  omata  lar-4.  ad-1 

5 

Heterlimnius  sp.  ad. 

1 

Optioservus  sp.  lar-9,  ad-3 

12 

Total  18 

and  3 «npty  exuviae 

l/0LIC0CHA3TA 

Oligochaetes 

19 

Total  19 

Original  Total  530, 

Final 

Total  525 

Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
University  of  Alberta,  Edmonton 
May  26,  1973 


P CONTINUED 


BLACKFOOT  RIVER  AT  DALTON  MOUNTAIN  ROAD  BRIDGE  #1 
1 8q.  ft.  10-26*-*71  L.  Spence 


EPHEMEROPTERA  540  1.2 

Baetis  spp.  (2  species) 
Cinygmula  sp. 

Rhithrogena  sp. 

Ephemerella  dodd3i 
Ephemerella  grandis  Ingens 
l^hemerella  inf requens 


PLECOPTERA  125  0.9 

Nemoura  cinctipes 
Pteronarcella  badia 
Isogenus  sp. 

Capnia  sp. 

Isoperla  sp. 

Paraperla  frontalis 
Allooerla  sp. 

Acroneuria  pacifica 
Acroneurla  californica 

TRICHOPTERA  198  0.7 

Hydropsyche  sp. 
Arctopsyche  grandis 
Brachycentrus  sp. 
Glossosoma  sp. 
Limnephilid  #2 
Rhyacophlla  coloradensis 

DIPT  ERA  35  0.1 

Antocha  sp. 

Bnpididae  #1 
Atherlx  varlegata 
Simuliidae 

Ortho clad  Chironomidae 

COLEDPTERA  4 T 
Qptloservus  sp. 

NEMATODA  6 T 

Oligochaeta 

Nematoda 


BLACKFOOT  RIVER  AT  DALTON  MOUNTAIN  ROAD  BRIDGE  #2 
1 aq.  ft.  10-26-71  L.  Spence 


BLACKFOOT  hIV.-?.  AT  DALTON  MOUNTAIN  BRIDGE  #3 


76 

39 

413 

8 

8 

8 


8 

22 

2 

2 

2 

4 

63 

3 

8 

1 


22 

18 

6 

148 

2 

1 


5 

1 

3 

23 

4 


EPHEMEROPTERA 


512  0.5 


Total  115 


Total  197 


Total  36 


Total  5 


Original  Total  908 


Final  Total  909 


Baetis  spp. 

Cinygmula  sp. 

Rhithrogena  sp. 
Paraleptophleb i a sp. 
llphemerella  doddsl 
Ephemerella  grand is  ingens 
Ephemerella  hystrix 
Ephemerella  infrequens 

PLECOPTHRA  122  0.7 

Hwmnura  cinctipes 

Capnia  sp. 

Isogenus  sp. 

Isoperla  sp. 

Agroneuria  pacifica 
Alloperla  sp. 

TRICHOPTERA  150  1.1 

Hydropsyche  sp. 
Arctopsyche  grandis 

miwangflTM  sp. 
Brachycentrus  sp. 
Limnephilid  sp.  2 
Rhryacophila  coloradensis 


DIPT  ERA 


17 


Antocha  sp. 

Hwmitoma  sp. 
ftpididae  #1 
Simtliidae 

Ortho clad  Chironomidae 
ANNELIDA  17  T 

Oligochaeta 


Original  Total  818 


39 

32 

421 

2 

2 

4 

2 

12 


12 

13 

2 

1 

6 

2 

19 

63 


28 

39 

55 

18 

5 

3 


1 sq.  ft. 

EPHEMEROPTERA  630 


10-26-71 

0.9 


Baetis  spp.  (2) 

Cir.;.y  vula  sp. 

Rhithrogena  sp. 

Ephemerella  doc'dsi 
Ephemerella  grar.cis  ingens 
Ephemerella  hystrix 
Ephemerella  ir,fr - cuer.s 


Total  514 


Amelet-us  sp. 
PLECOPTERA  97 


0.8 


Total  118 


Total  148 


Total  17 


Final  Total  814 


Nemoura  cinctipes 
Brachyptera  sp. 
Pteronarcella  bacia 
Isoperla  sp. 
Acroneuria  pacifica 
Paraperla  frontalis 
Alloper ia  sp. 


TRICHOPTERA 


163 


1.0 


Hydropsyche  sp. 
Arctopsyche  grandis 
Glossosoma  sp. 
Brachycentrus  sp. 
Rhyacophila  coloradensis 
Limnephilid  ff2 


43 


0.1 


Antocha  sp. 

Atherlx  varlegata 
Simuliidae 
Einpididae  if 1 
Peri coma  sp. 

Orthoclad  Chironomidae 


Optioservus  sp. 
Heterlimnius  sp. 

NEMATODA  5 

Nematoda 

COTTUS  2 


Original  Total  992 


35 

59 

552 

7 

3 

3 

10 

1 


9 

1 

5 

9 

22 

1 

48 


20 

35 

91 


19 

3 

10 

3 

3 

3 


Total  670 


Total  95 


Final  Total  972 


Patricia  Ann  Mitchell 


I Patricia  Ann  Mitchell 


Patricia  Ann  Mitchell 


Blackfoot  River  at  Blackfoot  Canyon  s.unp  7/16/66 


Plecoptera  7 .05  cc 


appz:.l 


Acroneuri--'  pacificn  hanks 

°tcronarcys  californica  1’ewport 

Hastaperla  brevis  ( probably ) or  A 1 loner la  sp. 


.X 


P 


Trichoptera  6 .1  cc 


S'fa-f’/o'*  O.T. 


Hydrops, iche  sp. 
Hrachycentrus  so. 
Lepidoslonn  sp. 


0 = G. 924237  D.JIN 
D.IAX  = 2.22193  P.= 


Ephemoroptera  h7$  1.9  cc 


= 7.22575E-2 
r. 63? 177 


CONTINUED 


= ,pv^.-r7 


Epeorus  long  via  nus  (Eaton) 

Jinygr:  ula  sp, 

Saetis  spp.  (2  types) 

Rhithrogena  so.  prob.  ur.dulata  (hanks) 
Ephemerel  la  flavilinea  llcDunnough 
Eohenorellr:  infrequent  fcD. 

Ephenerella  tibialis  [ ;D. 

Coleoptera  9 T 


Optioservus  sp.  prob.  quadrinacalatus 

Diptern  92  .6  cc 

Atherix  variega ta  V.alker 
h'sxrtor.a  s-p.  (3  spp.) 

Sinuliidne 

shpididas 

Tendipedidae 


^ Aquatic  insect  iggs  .1  cc 
Nenatoda  1 T 
Gastropoda  ?1  T 


Hydrobaenus  sp. 


Blackfoot  River  at  blackfoot  Canyon  C-~np  10/l/69 

Plecoptera  7/ 

Acroneuria  o,-.cifica  hanks 
Cli  as  son  jo  s.- halos  a 3onks 
Pseron-  reel  Is  b-'dfa  ( H? gen ) 

71lonerla  sp.  or  Tnst.-.nerl  so. 

Pt.erorn.rcys  crlifornica  i'evvnort 
Arcyncptery::  poralloln  (prison)  or  curvata  Hanson 
Para per la  frontalis 
Nemoura  sp. 

Trlchoptera  /37 

A ret  ops;  che  sp. 

rly  dropsy  ebb  sp. 

bra chycentr as  sp. 

keys  to  Lu.no phil id  Genus  C 

Gloss os ona  sp. 

ipheneroptera  *-J0  / 

Rhithrogena  hageni  or  undulata 
hast  is  s;;:.  (2  typos)  ~ 

Sphenor'-lln  tibialis  '.;cD. 

EphenoreQ-’  j_  r.d is  ingeas 
Ep-iorerella  sp. 

Coleoptera  /3 

Hfeterlir.nius  corpulentus  (Le  Conte) 

Optioservus  prob.  quadrir.-aculatus  (Korn) 

Diptera  3*1 

nexntona  sp. 

Atherix "variegata  '..alker 

Erotoplasa  fitch ii  Osten  Sackan 

Suiuliidae 

Enpididae 

Tendipedidae 


Hydrobaenus 
^oligocheota  2 spp. 
/x^Planaria 


D = 1. 
c:;a::  = 


5/ft  //o/» 

62434  aim 
2.3 2192  P= 


o.r. 

6.4635SE-  ? - i'-'3- 

0.359 236 


A- 108 


apfz::d:x  p 


continued 


BLACKFOOT  RIVER  AT  BLACKFOOT  CANYON  CAMF  #1 

3A8/71 

3.5  miles  above  Arrastra  Creek.  1 sq.  ft.  5'  from  rt. 
L.  Spence.  11*20 


bank. 


BL'.CKFOCT  RI/B?. 


5— ■ C.-IFTT  CAi.TGN  0 


3 OPT  J1A  3 1*7  0.6 


Baetis  ->.rv*~  tv  pe  21 

Jaetis  sp.  27 

Parr.l-~to  hLuia  c . prob.  heteronoa  1* 

"nhenerella  ir.frequens  1*5 

j -■'Hi;  _r.~ndi3  TH -jens  2 

Bdi ~n  z . ■ rco.  flavilinea  1? 

Boh  jr  are  11a  hystrix  1 

Rhitkrogena  rp.  227 

Cir.ygnula  sp.  1* 

Eaeorus  lor.ji,-  r.us  1 


LECOPTERA  61*  0.7 

Pt’&r  oria  rc  e 1 la  badia  5 

Tenoura  basa^etsi  1* 

■Jcpnir.  spp.  2 

Is  a,  xsrla  sp.  12 

Arcynootery..  -arallela  or  curvata  1 

Acroneuria  nacif ica  1* 

acror.e or ic  sp.  2 

Claai-senia  sao  dosa  5 

alloperla  sp.  22 


RICKC^TBRA  lcl  0.5 

Glcssosona  sp.  62 

jrachycentrus  sp.  29 

ryuropsyche  s . 66 

ncctopsyche  grand is  1 

Lepidosto-i?  sp,  2 


IPTSH*.  232  0.3 

Sinuliidae  165 

3 Atherix  variegata  20 

Hexrtona  spp.  13 

Bnpididae  //l*  1 

: Rhabdonastlx  sp.  1 

Bmpididae  /-l  1 

Brill ia  sp.  3 

r.ydrooa anus  sp.  1 2 

Lmxnovn  tenr'.iftedid  (like  prillia)  1 


CLECPISRA  5 T 

( Optioservus  adult  2 

4 Sptioservas  sp.  larvae  3 


Total  3U9 


Total  57 


Total  160 


Total  232 


Total  5 


3/16/71 

3.5  miles  above  Arras tr c Creek 
1 sq.  ft.  sample  h ' from  0.  b-.nk  do  nstrear  fro-  b 


Sphemeroptero.  326  0.6 

Bithrogana  sp.  (undulatav)  233 
Saatis  snp.  L9 
Bcher.arelia  infre^uens  13 
i^Bpher-.erella  sp.  (too  snail  to  identify)  7 
Parale . to  .hlebia  sp.  3 
Cinygnula  sp.  3 
Bphanarella  grandis  injans  i 

Pie  copter  a 1*6  1.0 

Alloperla  sp.  li* 

Pteronarcella  badia  7 
Isoperla  sp.  15 
Acroneuria  pacifica  5 
Arcynoptaryx  parailela  or  curvata  1* 
Claassenia  sabulosa  H 
Capnia  spp.  I* 

Nenoura  sp.  prob.  besanetsa  2 
Brachyptera  sp.  1 

Trichoptera  166  0.6 

Glossosoma  s p.  105 
Brachycentrus  sp.  36 
Hydropsyche  V 20  f 
Arctopsyche  2 
uiraneph  il  idae  1 

Diptera  156  0.3 

Sinuliidae  136 
Hexatcna  sp.  1* 

Dicrancta  sp.  3 
Metriocnenus  sp.  2 3 

Hydrobaenus  sp.  1~  1 
nycro'oaenus  sp.  7 1 
Atherix  variegata  2 

Coleoptera  1 T 

Optioservus  larva  1 

j^Cottus  3 


ounted  and  Identified  by 
stricia  Ann  ...itchell 
pril  Id,  1972 


k\ 3 f‘2 

r.'  .g.-,  I.  S.ence. 

ZfJ 
Total  -3±*r 

Total  51 
Total  161* 

Total  150 
Total  1 


Original  Total  - o29 
Final  Total  - c.23 


Original  Total  697 
Final  fetal  LPO 


BLACKFOOT  R.  AT  3IACKF  OCT  CT.KYOH  CA,.iP  #3 
3/1 6/71 

3.5  miles  above  ^rrastra  Cr.  1 sq.  ft.  sat^le  i* 1 from  left  bank  downstream 
from  bridge.  L.  Spence.  11*50. 


Ephemeroptera  555  0.9 

Baetis  parvus  type 
Baetis  sp. 

Jinygrnula  sp. 

Bpeorus  longin  ,nus 


Bpeo; 

rlhithrogena  sp. 

Aneletus  sp. 

Parale ptophlebia  sp. 

Bphenerella  infrequens 
Spnenerella  sp.  prob.  flavilinea 
SphenereTl-'  grandis  ingens 


16 

20 

11* 

2 

1*55  ; 
1 
2 

27 

21 

1 


Original  Total  912 
Final  Total  913 


D = : 
DM  AX 


3 334  Dili:*  = 3. 
3.5349c  :>  O.v 


Total  559 


1 534' 

: 59 


r~  <r 
co  m 
c\j  o 


H ri 

- C. 

a n 


PI ec opt era  10 7 0.5 

Nemoura  besanetsa 
Capnia  sp. 
Pternnarcella  badia 
Isoperla  sp". 
Alloperfa  sp. 
hastaperla  brevis? 
Acroneuria  pacifica 
fflaassenia  sabulosa 


3 

2 

22  D = 2.5322  DM IN  = 

1*6  . dm  ax  = 3.4594c  z 

19  * 

8 

1 Total  101* 


■ 4 2 -9  4S 
155541 


.3 

aid 


Trichoptera  212  0.3 

Arctopsyche  grandis 
hydro psyche  sp. 
Brachycentrus  sp. 
Glossosoma  sp. 
Limnephilidae 


Diptera  17  0.6 


D = 1. 
DM  AX  = 


5 

55 

35 

108 


645  13  DM  1 1 ; = >.5?57.CE_ 
2*53496  R=  C. 377235 


Hexatona  spp.  (3  species) 
Antocha ' sp. 

P.habdcnastix  sp. 

Lhpidiaae  species  //I 
Erapididae  species  #3 
Atherix  variegata 
Sinuliidae 
t^Tendipeaidae  pupa 


12 

1 

1 

1 

i d = - 1 • £/:9c?  = -:.rc?23 

3 

1 Total  26 


Coleoptera  1 T 
Ootioservus  sp, 
i/Oligochaeta  20  T 


Se/  AJo  dn/cr&t'/y  Cor*p  «■/«</ 

1 Total  1 

12  XtTAL  IX 


MslVSii X P 


CONTINUED 


BLACKFOOT  RIVEK  AT  BLACKFOOT  CANYON  CAMP  fl 
8-20-71 

1 sq.  ft.  with  round  sampler 


EPHFXEROPTERA  186  0.1 


L = 1.15179 


n.  ii  :j 


L.  Spence 

7.C3  263E-2-  -On'J  O 


BLACKFOOT  RJVER  AT  BLACKFOOT  CAN' YON  CAMP  #2 
8-20-71 

1 sq.  ft.  from  center  of  riffle 


L.  Spence 


EPHEMEROFTERA  370  0. 2 


lOPTEHA  28  0.1 

Acroneurla  pacifica 
Arcynopteryx  parallela  or  curvata 
Nemoura  cinctipes 
Paraperla  l'rontall  8 
Alloperla  sp. 


2 

10 

2 

1 

13 


-1.97392  DUIiN  = 0.3  14212 
^ = 2.3G725  F.=  £.413152 


PLECOPTERA  16  T 

Nemoura  cinctipes 
Alloperla  sp. 

Arcynopteryx  curvata  or  parallela 
Acropeuria  pacifica 


1 

11 

1 

1 


Total  14 


BLACKFOOT  RIVER  /“  BLACKFOOT  CANYON  CAMP  43 
8-20-71 

1 sq.  ft.  from  left  side  of  fiffle  L.  Spenc« 


EPH5MER0PTERA  202  0.1 


Baetis  spp. 

60 

Baetis  spp. 

127 

Baetis  sop. 

111 

Rhithrogena  sp. 

112 

Rhithrogena  spi 

236 

Rhithrogena  sp. 

89 

Ephemerella  tibialis 

11 

Ephemerella  tibialis 

3 

Total  367 

2 

Paraleptophlfcbia  sp. 

1 

Total  184 

Ephemerella  grand is 

1 

Ephemerella  d odd el 

1 

Paraleptobhlebia  sp. 
PLECOPTERA  11  0.2 

Alloperla  sp. 
Claassenia  sabulosa 
Acroneuria  pacifica 


TRICHOPTERA  9 T 

Glo  8 so  soma  sp . 

4 

Brachycentrus  sp. 

2 

Arctopsyche  grandis 

2 

Total  6 

Hydro psyche  sp. 

1 

D = 2.33C09  DilIN  = 1.44251 

DIPTERA  32  0.1 

Arctopsyche  grandis 

4 

Di-1AX  = 2.53495  P.=  3. 435537  » 

Tinodes  sp. 

1 

' " 

Hexatoma  spp. 

13 

Limnephilid  Genus  1 

1 

Total  9 

Atherix  variegata 

5 

Bnpididae  Genus  #2 

1 

DIPTERA  42  0.1 

Simuliidae 

4 

Hexatoma  sp. 

33 

Chironomidae  unknowns 

7 

Total  30 

finpididae  Genus  #1 

1 

COLEOPTERA  1 T 

Bnpididae  Genus  #2 

1 

D = 2. £49  14  D.I  I TJ  = C . 59  1439 

Atherix  variegata 

2 

DM  AX  = 3.  R=  £.39473  5 

Optioservus  sp.  adult 

1 

Total  1 

Tanytarsus  sp. 

4 

Final  Total  418 

Brillia  sp. 

2 

Total  46 

Original  Total  425 

Unknown  Chironomidae 

3 

COLEOPT5FA  1 T 

S. 

tJb  dt****t'tj  CCnypccieJ 

Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 

Optioservus  sp.  larva 
<fe«T00ES  28  T 

1 

Total  1 

University  of  Alberta,  Edmonton 

May  23,  1973  . _ 

Oligonhaetes 

23 

Total  23 

Original  Total  294  Final  Total  291 


TR1CH0PTERA  4 T 


Arctopsvche  grand is  3 

Glossosoiaa  sp.  1 


DIPTERA  18  0.3 

Atherix  variegata  8 

Chironomidae  unknowns  3 

Hexatoma  spp.  5 

Simu.liid&e  2 

l/  HEMATODA  5 T 

Nematoda  1 

Oligochaeta  2 


plus  2 chironomid  6/.n4  tubes 


Total  4 


Total  18 


Total  3 


Original  Total  240  Final  Total  239 


Identified  and  Enumerated 
Patricia  Ann  Mitchell 
University  of  Alberta 
May  28,  1973 

*7 


by 

, Edmonton 


Identified  and  Enijmerated  by 
Patricia  Ann  Mitchell 
MS,  University  of  Montana  1968 
Hay  27,  1973 


I 


D 


b-X- 

2.24571  DMIM  = 0-337332 
= 4 «o£7  35  ?.*  0. 572137 


o 


DM  bu  ' 


APPENDIX  P 


BLACKFOOT  RIVER  AT  BLACKFOOT  CANYON  CAMP  #1 
1 aq.  ft.  10-26-71  L.  Spence 

EPHEMEROPTERA  520  0.8 

Baetis  sp.  (one  species) 


Cinvgmula  sp. 

Rhlthrog<?h&  sp. 

Ebhemerella  doddsi 
Eohemerella  infrequens 
Paraleptophlebia  sp. 

lOPTERA  72  0.4 

N amour a cinctipes 
Capnia  sp. 

Isoperla  sp. 

Pteronarc‘fl5Pb  d' 

Arcvnoptervx  curvata  or  parallels 
Acroneuria  Pacifica 
A1 1 QPflrla  sp. 


122 


0.2 


Hvdropsyche  sp. 
Arctopsyche  grandis 
Glossosoma  sp. 
Bracbycentrus  sp. 
Llmnephilidae  #1 


24 


0.1 


i 


Hexatoma  sp. 

Antocha  sp. 

Atherix  va-riegata 
J Simuliidae 

J Orthoclad  #2 

J Other  Orthoclad inae 

COLEDPTERA  1 T 

Optioservus  sp. 

UNKNOWN  3 T 

Namatoda 

ANNELIDA  26  T 

Oligochaeta 

C0TTU5  1 T 


36 

125 

319 

2 

42 

2 


2 

2 

18 

4 

6 

4 

4 

32 


67 

3 

43 

2 


26 


Total  526 


Original  Total  769 


Total  26 


Final  Total  774 


CONTlNUfcO 


BLACKFOOT  RIVER  AT  BLACKFOOT  CANYON  CAMP  #2 
1 sq.  ft.  10-26-71  L.  Spence 


EPHEMEROPTERA 


575 


0.9 


Baetis  sp. 

Cinyggrula  sp. 

Rhlthrogena  sp. 
fehemerella  doddsi 
E.  grandis  ingens 
E.  infrequens 
Paraleptophlebia  sp. 

Sub-adult  (prob.  one  of  above 
species) 


104 


0.7 


Nemoura  cinctipes 
Capnia  sp. 
Bracfryptera  sp. 
Pteronarcella  badia 
Isoperla  sp. 
Acroneuria  pacifica 
Alloperla  sp. 


TRICHOPTERA 


324 


Hydropsyche  sp. 
Arctopsyche  grandis 
Glossosoma  sp. 
Brachycentrus  sp. 


30 


0.2 


Hexatoma  sp. 
Atherix  variegata 
Simuliidae 
Orhtoclad  #2 
Other  Chironomidae 


Zaitzevia  sp. 
Optioservus  sp. 

ANNELIDA  23  T 

Oligochaeta 

UNKNOWN  3 T 

Nematoda 


53 

151 

278 

1 

1 

76 

4 

1 


19 

4 

8 

9 

29 

8 

30 


234 

25 

44 

14 


7 
10 

8 
1 
3 


Total  565 


Total  107 


Total  317 


Total  29 


Total  3 


Original  Total  1061  Final  Total  1046 


BLACKFOOT  RIVER  AT  BLACKFOOT  CANYON  CAMP  #3 


1 aq.  ft.  10-26-71 

L.  Spence 

EPHEMEROPTERA  344  0. 5 

Baetis  sp. 

37 

Cinygmula  sp. 

71 

Rhlthrogena  so. 

170 

Ephemerella  infrequens 

52 

Paraleptophlebia  sp. 

1 

Total 

331 

PLECOPTERA  71  0.4 

Nemoura  cinctipes 

3 

Pteronarcella  badia 

8 

Brachyptera  sp. 

9 

Isoperla  sp. 

18 

Paraperla  frontalis 

2 

Alloperla  sp. 

26 

Acroneuria  pacifica 

4 

Total 

70 

TRICHOPTERA  223  0.4 

gydropsyche  sp. 

154 

Arctopsyche  grandis 

20 

Brac^cenlrus  sp. 

4 

Glossosoma  sp. 

45 

Lepidostoma  so. 

1 

Total 

224 

DIPT  ERA  31  0.2 

Hexatoma  sp. 

9 

Antocha  sp. 

3 

Atherix  variegata 

11 

Dicranota  sp. 

1 

Simuliidae 

5 

Orthoclad  #2 

1 

Total 

30 

NEMATODA  9 T 

Nematoda 

2 

Total 

2 

OLIGOCHAETA 

7 

Total 

7 

Original  Total  679 


Final  Total  664 


Patricia  Ann  Mitchell 


S/  Patricia  Ann  Mitchell 


Patricia  Ann  Mitchell 


f r*  f>  r ? ••  ’ c V 

f -•y-r  . J > J /•'’ 

i i u ll  La,  u >■  ***’-»  4 


P^MTl  N1 1^0 


Blackfoot  River  at  Rainbow  Bend 


7/18/68 


Plecoptera  23  5.5  cc 

Pteronarcys  californlca  Newport 
Claassenia  sabulosa  banks 

Trichoptera  76  .7  cc 

Gloss os oma  sp. 

Hydropsy  che  sp. 

Arctopsyche  sp. 

Ephemeroptera  85  .25  cc 

Epeorus  longinanus  (Eaton) 

Baetis  spp.  (2  types } 

Ephemerella  flavilinea  McD. 

Ephemeral la  tibialis  KcD. 

Ephemerella  hecuba"~XEaton) 

Rhithrogena  undulata  (Banks) 

Coleoptera  1 T 

Gptioservus  sp.  ^-^Gastropoda  3 

Diptera  21;  .30  cc  Physa  sp. 

"ntocha  sp.  t-'"01igochaeta  5 

Protoplasn  fitchii  Osten  Sacken 
Atherix  variagata  talker 
Hexa t oma  sp. 

Tendipedidae 


Sic^-h'O*  1>.I  . 

D = 1 .30433  DwO  = 9.- 
DO  AX  = 2.3219  3 R=  0.2- 


(prob.) 


1 74355 ■ 
11046  ' 


.15  cc 


T 


A- 11 2 


t L L 


APPENDIX  P 


CONTINUED 


BLACKFCOT  RIVER  AT  RAINBOW  BEND  #1 
11-2-71 

1 so.  ft.  L.  Spence 


BLACEFOOT  RIVER  AT  RAINBOW  BF2JD  *2 
11-2-71 


1 sq.  ft. 


L.  Spence 


IEMEROPTERA  181  0.2 

Baetls  sp.  (probably  blcaudatus)  6 

Amelctus  sp.  8 

Paralcptophlebia  sp.  1 

ClnygTiula  sp.  3 

Rhithrog.ena  sp.  28 

>«  Epeorus  sp.  (too  small  to  ident.  further)  19 

Ephemerella  lacustrls?  (similar  to  lnfrequens)  112 


D = 1.76137  dm 
dmax  = 3.  16993 


= '.2 '7997 
6*433305 f 


EPKEMEROPTERA  103  0.1 

Baeti s spp. 

ParaleptophUbla  sp. 

Clnygnula  3p. 

Rhlthrogena  sp. 

Epeorus  sp. 

Ephemerella  lacustrls  or  lnfrequens 
Ephemerella  d odd  si 


SCOPTERA  75  0.3 

Eucapnopsis  brevicauda  (probably) 
Pteronarcys  call fornica 
Arcynopteryx  curvata  or  parallela 
Isoperla  sp. 

Acroneurla  call  fornica 
Alloperla  sp. 


:hoptera  so  0.3 

Hydropsyche  sp. 
Psychomyia  sp. 
Agraylea  sp. 


PTERA  47  0.4 


28 

1 D = 2.3301  DMIN  = 0.653403 
1 DM  AX  = 3.32193  R=  0.371676 

28 

8 

8 Tbtal  74 


„ D = 0.232336  DMIfJ  = 0.152397 
J 0.  ,\X  = 2.53496  1 = £.94578  5 

2 ToUl  & 

on 


PLECOPTERA  22  0. 5 

Pteronarcys  call  fornica 
fticapnopsis  brevicauda 
Isogenus  aestivalis 
Isoperla  sp. 

Aceeneurla  call fornica 
Alloperla  sp. 

Period idae  (small) 

TRICHO PTERA  150  0.4 

Hydropsyche  sp. 
Parapsyche  elsis  Milne 
Rhyacophila  6p. 


Hexatoma  sp. 
Ehpididae  #3 
Pentaneura  sp. 
Metriocnemius  sp. 
Unknown  orthoclad  #6 
Unknown  Chi ronomidae 


1 

^ D = 1.6919  DMIN  = 0.795246 
J DM AX  = 3.  R=  0.593309 

15 

26  Total  46 


DIPTERA  11  T 

Pentaneura  sp. 
Antocha  sp. 

Unknown  Chironomidae 

l/ DLI30CHAETA  3 T 


LEOPTERA  4 T 
toltzevia  sp.  lar. 


Sm  f fJo  d sHy  Cj omfuftj  Oligochaetes 

4 loUl  4 


4 

2 

2 

32 

18 

42 

3 Tbtal  103 


3 

2 

1 

6 

1 

2 

2 Total  19 


144 

1 

1 ToUl  146 


2 

1 

8 ToUl  11 


3 ToUl  3 


BLACKFOOT  RIVER  AT 
11-2-71 


1 sq.  ft. 


RAINBOW  BEND  #3 
L.  Spence 


EPHEMERCPTERA  104  T 

Baetls  sp. 

Rhithrogena  sp. 

Epeorus  sp. 

Heptagenla  elegantula 
Ephemerella  lacustris  or  lnfrequens 


14 
30 

15 
1 

41 


ELECOPTERA  21  0. 5 


Eucapnopsis  brevicauda?  \ 

Pteronarcys  cali fornica  i 

Nemoura  clnotipee  i 

Isogenus  aestivalis  2 

Isoperla  sp.  q 

Claasaenla  sabulc  sa  1 

Acroneurla  call  fornica  7 

Acronearia  pacifica  \ 


TRICHOPTSIA  104  0.8 


psyche  sp.  96 

rarapsyche  elsis  ^ 

Glossosoma  sp.  j 

Rhyacoohila  sp.  j 


DIPTERA  8 T 

rtolichopodidae  larva  (probably)  1 
Metriocnemius  sp.  1 
Chironomidae  unknowns 


COLEOPTERA  1 T 

Zaltzevia  sp.  larva  ^ 

Neaatoda  1 

Oligochaeta  1 


ToUl  101 


Total  22 


ToUl  102 


ToUl  8 


Total  1 


ToUl  1 


MATODA  10  T 

OligochaeU 

Nematoda 

Original  Total  397 

entified  and  Enumerated  by 
Patricia  Ann  Mitchell 
Department  of  Zoology 
University  of  AlberU 
Edmonton,  AlberU,  Canada 
July  30,  1973 


9 

1 Total  10 

39? 

Final  ToUl  SS7 


S+e.J’to*  D-  X ■ 

D = 3.11452  DMIM  = 0.416179 
DM  AX  = 5*63746  1>  2.422355 


Original  Total  289  Final  Total  282 

Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
MS,  Unir.  Of  MonUna,  1968 
July  30,  1973 


Viijximi  1UI/IU  <-J7 


Identified  and  Enumerated  by 
Patricia  Ann  Mitchell 
MS,  University  of  Montana 


1968 


July  31,  1973 


> 

1 
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Appendix  Q 


DIVERSITY  INDEX  COMPUTATION  PROCEDURE 
By 

Don  0.  Loftsgaarden 


These  comments  refer  to  a paper  by  Wilhm  and  Dorris,  Bioscience  18(6), 
477-481,  June  1968  entitled  "Biological  Parameters  for  Water  Quality  Criteria." 
In  particular,  comments  refer  to  columns  2 and  3 on  page  478. 

The  value  of  d (referred  to  as  D in  the  program)  used  for  the  calculations 
is  given  at  the  top  of  column  3. 


- 4,  C— ) '’i*  (— ) 


(1) 


This  d value  follows  from  the  last  H value  at  the  bottom  of  column  2 by  sub- 
stituting sample  values  for  population  values  ( i . e. , n-j  for  N-j , n for  N,  etc.). 

This  last  H value  follows  from  the  first  H value  in  column  2 by  approximating 
the  factorials. 

^min  anc'  ^max  are  9lven  the  top  of  column  3 but  still  have  factorials  in 
them,  making  tnlm  impossible  to  use  when  n-j  and  n are  large.  However,  the  maximum 
d value  occurs  when  all  s species  occur  equally  often,  i.e.,  when 

- * 

= T ' = '>  , s • 

But  this  implies  that 

2l  --  JL  --  T i --  '>  ' 5 • 


If  we  make  this  substitution  for  n-j  in  formula  (1)  above,  we  find  that  dm,v  is 
as  follows:  rr1  max 


A 


Ax 


(2) 


This  is  the  formula  used  in  the  program. 


The  minimum  d value  occurs  when  s-1  of  the  species  have 
species  has  all  of  the  rest  of  the  insects  or  a total  of  n-( 
these  values  in  (1)  above  we  arrive  at 


This  is  the  formula  used  in  the  program. 


Reviewing,  in  the  program  d = D,  dm,„  = D MAX,  and  d 
(1),  (2),  and  (3)  above  are  used  to  do  the  computations, 
puted  using  the  formula  given  in  the  paper,  i.e.. 


mi 


% 


£ _ da\ax  - o 

- DM/*/ 


•j  =1  and  the  other 
-1).  Substituting 


(3) 


D MIN.  Formulas 
redundancy  is  com- 


Note: 


A copy  of  the  program  used  in  the  computations  is  attached. 


LI : 


APPENDIX  Q continued 


DIMDZ::  03:  G3  17-APR-74 


5 pe.i  statio::  9 

12  P.2.1  PUT  ij,  S,  AliD  IJt  1)  IIJ  DATA  LI.'JES  343,341, ETC 
— 12 0 PEAD  A,  13,3  i 
JtV*  125  1 F .1=959  GO  TO  433 
>-t — 1 1 PAT  PEAD  IKS) 

123  DEF  FilLC  A)  = LIKA)  /L.'K  2)  . 

130  LET  D=  3 
15S  FOP  I - 1 TO  S 

i6s  let  :-:=;k  i)/u 

173  LET  D = D-:C*F!JLCX) 

13.0  IIETCT  I 

235  LET  ::=(  3-  1)/.I  x 

210  LET  Y= 1AI 
225  LET  2 =<il-S+l)/iI 
230  LET  '!  = X*FIJLCY)  +Z*FML< 2 ) 

242  LET  17  = C - 1 )*’.’  ’ . 

263  LET  Q = C - 1 ) *FUL ( 1 / S) 

230  LET  F.=  (C-D)/C  O-V) 

29  0 FPI1JT  "PP.0DLE.1  I.D.  = "A,  "D  = "D,  "DUIM  ="V 


/ 


w 


29  1 FHINT  , , "D.1AX  = ”C;"F.=  "F. 

29  5 FRUIT 

olC  Uv,  TO  123  - Prelim  X.O..  /V 

Lj  342  DATA  9 , 543,  5 V 

341  DATA  69,  21  1*  229,5*26  p/fi)-  No  • 4>“^s  S'>‘“°,’S  'y 

r—3  6 C DATA  10,999,  10 
403  EIJD 


Nf 3.)  - X//  :«o.  b‘jS  Sy.t/Ps  2/^C 


-for 

or  Mr)  , 


pj/s.  s^o<cn  Jfl-eci-es  ^ €. 


READY 


UiS  is  <3« 
Xf  M-799 


to 


/),  H,  S fcs-./  ^0  /orojO.- 

I/O  /»  pre^ra^. 


pre^r*™  j2/n  os  3 Vi  - 3 £■  9 ^ 

3 Vo  3 V / a l>oVQ* . 


pr^r*"  S-itpS  . S-eP. 

Cart  )rOn 

JS 

fomaS  pr-encr/i-d  • ' * J‘h-°s 


» Delta  £rom  V^orO.  \^ar\  r<? 

Data.  -fer-  * A*  O J J,  i>"' «l  prtbJo^  P" 

fA«. 


<*/ 

/ //• 
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APPENDIX  R 


Summary  of  kinds  and  abundance  of  bottom  fauna  identified  from  the 
Blackfoot  River  and  certain  tributaries  from  1968-1971. 


Collection  methods  are  explained  in  Appendix P. 

Numbers  in  each  species  were  not  determined  in  1968  or  1969, 
but  were  determined  in  1971. 

Volumes  given  were  determined  by  order  in  the  Pollution 
Control  Laboratory,  Helena. 

Final  totals  were  determined  by  Ms.  Patricia  Ann  Mitchell  during 
species  identification  and  are  the  same  as  those  given  in  Appendix  P, 

Numbers  in  parentheses  following  the  number  of  individuals  in  a 
genus  show  the  number  of  species  which  were  identified  within  that 
genus  at  the  station.  (In  1968  and  1969  data,  these  numbers  are  in 
parentheses  after  an  (x),  which  simply  indicates  the  presence  of  a 
genus.)  Numbers  given  in  1968  and  1969  data  are  total  number  of 
individuals  in  the  order. 


Volumes  less  than  0.01  oc  are  shown  as  T (trace).  Each  T 
represents  the  volume  less  than  0.01  cc  in  a one  square  foot 
sample. 


A- 11 6 
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APPEND  EC  R continued 


Number  and  Kinds  of  Major  Aquatic  Insects  Collected  with  Kick  Screen  (+  4 ft2  Sample)  from  Blackfoot  River 

in  1968  and  1969 


4 

x 


X? 

X 


Location 
Montb/Yr 
No.  of  Samples 

Plecoptera  (Stoneflies) 
Nemoura 
Capnia 
Pteronarcys 
Pteronarcella 
Arcynopteryx 
Isogenus 
Isoperla 
Alloperla 
Hastaperla 
Paraperla 
Acroneuria 
Claassenia 
Kathroperla 

Ephemeroptera  (Mayflies) 
Heptagenia 
Cinygmula 
Epeorus 
Rhithrogena 
Baetis 

Paraleptophlebia 

Ameletus 

Ephemerella 


Tricoptera  (Caddis  flies)  12 
Rhyacophila 
Glossosoma 
Anagapetus 
Sortosa 
Tinodes 


Hoi 


Dalton 


Rainbow 


i 4/69  ! 10/69 

7/68 

4/69 

10/69 

7/68 

14/69 

10/69 

7/68  4/69' 10/69 

7/ 68 ! 4/69 

10/69 

7/68  4/69 

“15/69" 

j 1 1 

1 

1 

1 

1 

1 1 

1 

1 

None 

1 

1 j None 

1 

1 

None 

None 

UN  95 

22 

8 

42 

53 

65 

49 

17 

69 

7 

78 

23 

X X 

X 

x(2 

x 

X 

x(2 

x 

X 

X 

i 

x(2 

x 

X 

X 

x 

X 

x 

X 

j 

X 

X 

X 

X 

X 

X 

X 

X 

f 

X 

X 

I 

X 

x 

X 

X 

X 

X? 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1 

X 

X 

X 

X? 

j 2 

10 

1 

UN 

508 

254 

32 

432 

229 

475 

401 

85 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X | 

X 

X 

1 

X 

X 

X 

1 

x(2 

x(3 

) x(2) 

x(4 

) 

x(3] 

x(3 

x(: 

») 

4 

24 

7 

8 

155 

62 

399 

24 

211 

6 

139 

76 

X 

X I 

X 

X 

X 

X 

X 

1 

X 

X 

X 

X 

X 
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APPENDIX  R continued 

Number  and  Kinds  of  Major  Aquatic  Insects  Collected  from  Blackfoot  River  in  1968  and  1969 


Location 

Poe's 

F] 

Lesher  I 

ogum 

Dalton 

anyon 

Rainbov 

Month/lr 

7/68 

4/69 

LO/69 

7/68 

4/69 

1-0/69 

7/68 

4/69  10/69 

7768 

4/69  10/69 

7/68 

4/69 

L0/69 

7/68 ! 4/69 

10/69 

No.  of  Samples 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

None 

1 

1 

None 

1 

1 None 

None 

Hydropsyche 

X 

X 

X 

X 

X 

I 

X 

X 

X 

X 

Arctopsyche 

X 

X 

X 

1 X 

X 

X 

Psychomyia 

X 

Parapsyche 

X 

Ochrotrichia 

X 

Lepido stoma 

X 

X 

X 

X 

X 

Br achy  c entrus 

X 

X 

X 

X 

X 

X 

x 

X 

X 

X 

Limnephilidae 

X 

X 

X 

X 

X 

Coleoptera  (Beetles') 

8 

32 

UN 

1 

24 

14 

50 

12 

5 

9 

13 

1 

Zaitzevia 

X 

X 

X 

X 

X 

Narpus 

X 

X 

X 

X 

Lara 

X 

X 

Optioservus 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Heterlimnius 

X 

X 

X 

X 

X 

X 

Cleptelmis 

X 

Diptera  (True  flies) 

51 

91 

10 

24  8 

13 

91 

44  4 

43 

26 

92 

39 

24 

Hexatoma 

X 

X 

X 

X 

X 

X 

X 

X 

Antocha 

X 

X 

X 

X 

X 

Rhabdomastix 

X 

X 

Chelifera 

Pericoma 

X 

X 

Protoplasa 

X 

X 

X 

X 

Atherix 

X 

X 

X 

X 

X 

1 

Tanytarsus 

X 

I 

Pentaneura 

X 

1 

Metriocnemus 

X 

i 

Hydrobaenus 

X 

X 

X 

Brillia 

X 

Cardiocladius 

X 

1 i 

Diamesa 

X 

1 

Simulidae 

X 

X 

X 

X 

X 

X 

X 

X 

1 

Tendipedidae 

X 

X 

x 

X 

Einphididae 



X 

1 

1 

1 

ON  = Unknown 

? = Identity  not  positive 
( ) = Indicates  more  than  one  species 


APPENDIX  R continued 


Number  and  Volume  of  Major  Aquatic  Insects  Collected  from  Blackfoot  River  with 
Kick  Screen  in  1968  and  1969  by  Order. 


Deiton 


Canyon  Rainbow 


Year  _// 

1968 

1969 

1968 

1969 

1968 

1969 

1968  1 

1969 

1968,  196 

9 1968  1969 

No.  of  Samples 

2 

2 

1 

2 

1 

2 

i ; 

1 

1 ! 1 

1 

None 

Plecoptera 

1 

No. 

4 

95 

22 

50 

53 

114 

17 

69 

7 : 78 

23 

Vol.  £/ 

T 

0.3+ 

0.4 

- 

0.7 

“ 

0.9 

“ 

0.05  - 

5.5 

Ephemeroptera 

1 

No. 

0 

2 

10 

1 

508 

32 

432 

229 

475  401 

85 

Vol. 

- 

- 

0.1 

T 

1.4 

1.6 

- 

1.9  - 

0.25 

Tricoptera 

No. 

12 

4 

24 

15 

155 

399 

24 

211 

6 139 

76 

Vol. 

0.4 

0.1 

0.2 

UN-0.1 

1.3 

“ 

0.2 

0.1,  - 

0.7 

Coleoptera 

No. 

8 

32 

124 

50 

12 

5 

9 1 13 

1 

Vol. 

T-0.05 

0.05 

0.05 

0.05 

~ 

T ! - 

T 

Diptera 

No. 

51 

2 

91 

34 

813 

44 

443 

2.6 

92  I 39 

24 

Vol. 

T-0.1 

T 

0.4 

UN-T 

2.0 



0.9 

0.61  - 

i 

0.3 

j/Each  sample  is  +4  square  feet 
2/Volume  in  cc 
T = Trace  (<  .01) 

- = Vol.  not  known 
UN  = Vol.  not  given  for  one  sample 
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APPENDIX  R continued 


March/April  1971 


Location 

No.  sq.  ft. 

Flesher 

Alice  Greek 
2±/ 

Ho  gum  Poorman  Creek 

Dalton 

Canyon 

sampled 

3 

3 

3 

3 

3 

PLECOPTERA 

Number 

of  Individuals 

Pteronarcella 

. 

. 

_ 

2 

5 

15 

Nemoura 

248(2) 

446(2) 

501(2) 

69 

1 

9 

Capnia 

38 

78 

161 

- 

4 

8 

Isoperla 

- 

- 

40 

38 

13 

44 

Arcynopteryx 

3 

1 

1 

- 

- 

5 

Acroneruria 

3 

1 

7 

97 

11 

19(2) 

Claassenia 

2 

- 

6 

- 

1 

10 

Allop er la 

105 

135 

221 

25 

68 

82 

Brachyptera 

4 

1 

- 

- 

- 

Isogenus 

Hastaperla 

19 

9 

9 

5 

16 

18 

3 

6 

19 

Paraperla 

2 

- 

~ 

- 

Eucapnopsis 

10 

“ 

- 

" 

Chloroperlidae 

- 

- 

Unknown 

3 

Final  Total 

436 

674 

954 

265 

1 14 

212 

Total  Volume  (cc) 

1.1 

1.2 

2.4 

3.9 

0.7 

2.2 

Ave.  no./sq.  ft 
Ave.  vol./sq.  ft 

146 

337 

318 

88 

38 

71 

(cc) 

0.4 

0.6 

0.8 

1.3 

0.2 

0.7 

1/ 


1 sample  (l  sq.  ft.)  lost  prior  to  identification 


March/April  1971 


Location 
No.  sq.  ft. 
sampled 

Flesher 

3 

Alice  Creek 
2 

Ho  gum 
3 

Poorman  Creek 
3 

Dalton 

3 

Canyon 

3 

EP  HEMER0PT  ERA 

107 

320 

461(2) 

856(2) 

132(2) 

133(3) 

Paral eptophl eb ia 

_ 

17 

64 

22 

2 

9 

Ephemerella 

_ 

199(3) 

538(3) 

238(4) 

81(4) 

140(4) 

Rhithrogena 

- 

14 

3 

70 

343(2) 

915 

Cinygmula 

43 

210 

1461 

317 

25(2) 

21 

Epeorus 

24 

27 

219 

160 

- 

3 

Ameletus 

" 

4 

“ 

~ 

1 

Total 

174 

787 

2750 

1663 

583 

1222 

Total  Volume  (cc) 

0.2+T 

1.3 

1.3 

2.7 

1.4 

2.1 

Ave.  no./sq.  ft 

58 

394 

917 

554 

194 

407 

Ave.  vol./sq.  ft 
(cc) 

0.07+T 

0.65 

0.43 

0.9 

0.47 

0.7 

TRIC0PTERA 

Glossosoma 

1 

81 

235 

35 

419 

295 

Brachycentrus 

20 

20 

34 

1 

100 

100 

Hydropsyche 

38 

307 

849 

1 

128 

141 

Arctopsyche 

3 

9 

3 

140 

55 

8 

Rhyacophila 

4 

31(2) 

88(3) 

78(2) 

1 

- 

Psychoronia 

- 

1 

- 

- 

~ 

- 

Lepidostoma 

- 

- 

188 

~ 

- 

2 

Rydroptila 

- 

- 

- 

1 

- 

- 

Limnephilidae 

2 

12 

15 

7 

5 

9 

Total 

68 

461 

1412 

263 

708 

555 

Total  Volume  (cc) 

0.3+T 

1.1 

2.1 

4.3 

2.5 

1.9 

Ave.  no./sq.  ft 
Ave.  vol./sq.  ft 

23 

231 

471 

88 

236 

185 

(cc) 

0.1+T 

0.55 

0.7 

1.4 

0.83 

0.6 

APPENDIX  R continued 


March/ April  1971 


i=* 

no 


Location 

No.  sq.  ft.  Flesher 

sampled  3 

Alice  Creek 
2 

Ho  gum 
3 

Poorman  Creek 
3 

Dalton 

3 

Canyon 

3 

DIPT  ERA 
Simuliidae 

131 

5 

45 

8 

1 

324 

Atherix 

- 

- 

- 

- 

17 

28 

Hexatoma 

1 

2 

8 

1 

7 

29(3) 

Etapididae 

2 

- 

9(3) 

88(3) 

2 

4(3) 

Brillia 

22 

1 

66(2) 

19 

3 

8 

Rhabdomastix 

- 

- 

- 

_ 

_ 

2 

Hydrobaenus 

(Ortho clad ius)* 

165(2) 

284(3) 

469(3) 

60(3) 

6 

4(2) 

Dicranota 

1 

- 

3 

4 

2 

3 

Metriocnemus 

1 

53 

10 

30 

15 

3 

Antocha 

37 

58 

42 

34 

5 

1 

Cardiocladius 

3 

86 

30 

1 

9 

_ 

Peri coma 

24 

63 

118 

147 

3 

_ 

Calopsectra 

(Tanytarsus)* 

1 

2 

26 

Pentaneura 

- 

1 

3 

_ 

3 

_ 

Diamesa 

- 

11 

- 

_ 

_ 

Cricotopus 

(Ortho clad ius)* 

. 

1 

24 

Heleinae 

- 

3 

_ 

_ 

_ 

_ 

Chironomidae 

50 

57 

25 

8 

2 

Total 

388 

617 

863 

467 

81 

408 

Total  Volume  (cc)  0.4 

2.0 

0.8 

0.4 

0.3 

1.2 

Ave.  no./sq.  ft. 

129 

309 

288 

156 

27 

136 

Ave.  vol./sq.  ft. 

(cc) 

0.13 

1.0 

0.27 

0.13 

0.1 

0.4 

♦Names  in  parentheses  are 

the  most  recent 

Genus  names, 

and  are  used 

in  August 

1971  data. 

C0LE0PTERA 

Optioservus 

25 

59 

5 

23 

7 

Heterlimnius 

_ 

8 

2 

111 

3 

_ 

Zaitzevia 

- 

2 

10 

- 

_ 

Cleptelmis 

_ 

- 

- 

_ 

5 

_ 

Brychius 

- 

- 

1 

- 

- 

Total 

0 

35 

712/ 

117 

31 

7 

Total  Volume  (cc) 

- 

T 

0.2 

0.2+T 

T 

T 

Ave.  no./sq.  ft. 

_ 

17 

35 

39 

10 

2 

Ave.  vol./sa.  ft. 

(cc) 

- 

T 

0.1 

0.07+T 

T 

T 

If  one  vial  missing  from  sample 


March/ Apr l l 1971 


Location 

No.  sq.  ft.  Flesher 

sampled  3 

Alice  Creek 
2 

Ho  gum 
3 

Poorman  Creek 
3 

Dalton 

3 

Canyon 

3 

0LIG0CHAETA  and 
NEMAT0DA 

0 

1 

0 

44 

71 

12 

Total  Volume  (cc) 

i 

T 

1.9+T 

0.1+T 

T 

Grand  Total 

1066 

2576 

6050 

2863 

1600 

2652 

Volume  (cc) 

2.0 

5.6+T 

6.8 

11.5+T 

5.0+T 

7.4+T 

Ave.  no./sq.  ft. 

355 

1288 

2017 

954 

533 

854 

Ave.  vol./sq.  ft, 
(cc) 

0.67 

2.80+T 

2.24 

3.84 

1.66 

2.47+T 

APPENDIX  R continued 


August  1971 


Station 

Pop'  a 

Plaahar 

Allca  Creak 

Alice  Craak 

Ho  gin 

Balov 

Poorman  Craak 

Dal  ton 

Canyon 

No.  aq.  ft. 

9 200 

0 N.P.  Bndy 

Landara  Pork 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Ruabnr  of  Individuals 

PLECOPTERA 

Ptaronarcalla 

. 

. 

. 

- 

. 

11 

2 

12 

3 

Namoura 

88 

663 

113 

24 

174 

11 

396 

3 

3 

Capnla 

- 

3 

6 

* 

- 

1 

- 

- 

- 

Iaoparla 

- 

- 

* 

“ 

■ 

- 

- 

* 

- 

Arcynopteryx 

- 

2 

39(2) 

17(2) 

3 

1 

- 

- 

11 

Acronaur la 

1 

l 

15(2) 

1 

10(2) 

9 

58 

4 

5 

Claaaaenla 

- 

2 

- 

- 

25 

1 

- 

- 

1 

Alloparla 

21 

192 

256 

- 

366 

145 

28 

17 

28 

Brachyptera 

- 

- 

- 

- 

- 

- 

- 

- 

- 

laoganua 

13 

2 

3(2) 

- 

2 

3 

3 

1 

- 

Haataparla 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Parapar la 

4 

- 

- 

- 

- 

- 

- 

2 

1 

Eucapnopale 

- 

- 

- 

204 

- 

- 

11 

- 

CMoroparl  ldaa 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Period  ld»« 

1 

- 

- 

- 

- 

- 

- 

Unknown 

3 

- 

2 

- 

- 

- 

- 

- 

Pinal  Total 

127 

872 

434 

248 

580 

187 

498 

39 

52 

Total  Volume  (cc) 

3T 

1.1 

0.8 

0.2+T 

2.0 

0.3 

1.4+T 

3T 

0.3+T 

Ava  no./aq.  ft. 

42 

291 

145 

83 

193 

62 

166 

13 

17 

Ava  vol./aq.  ft.  (cc) 

T 

0.37 

0.27 

,07+T 

0.67 

0.1 

,47+T 

T 

0.1+T 

EPHEMEROPTERA 

Bactla 

1 

70 

267 

171 

204 

198 

507 

447 

298 

Paraleptophlebla 

- 

- 

54 

- 

- 

- 

14 

- 

2 

Ephemera  lie 

- 

1 

143(6) 

88(6) 

137(5) 

327(6) 

54(4) 

57(3) 

18(3) 

Rhlthrogena 

- 

- 

33 

- 

5 

513 

60 

132 

437 

Clnygmula 

- 

- 

344 

537 

390 

52 

258 

6 

- 

Epaorua 

- 

- 

2 

91(2) 

- 

108(2) 

33(2) 

1 

- 

Ameletus 

- 

- 

- 

3 

- 

- 

- 

- 

- 

Pinal  Total  1 

71 

843 

890 

756 

1198 

926 

643 

755 

Total  Volume  (cc)  T 

0. 1+2T 

0.4 

2.2 

0.3 

2.1 

0.6 

0.5 

0.4 

Ava  no./sq.  ft.  0.3 

24 

281 

297 

252 

399 

309 

214 

252 

Ava  vol./sq.  ft.  (cc)  T 

0.034'T 

0.13 

0.73 

0.1 

0.7 

0.2 

0.17 

0.1! 

TRICOPTERA 

Closaoaoma 

_ 

41 

2 

53 

140 

3 

53 

5 

Brachycentrus 

- 

34 

17 

. 

169 

11 

106 

2 

Hydropayche 

- 

49 

283 

. 

1790 

5 

. 

1 

Arc  topayche 

- 

50 

72 

- 

68 

102 

102 

29 

9 

Rhyacophlla 

1 

7 

20(3) 

1 

46(2) 

6 

29(2) 

Psychoronla 

- 

» 

- 

. 

_ 

_ 

Lepldoatoma 

• 

1 

29 

. 

17 

. 

_ 

” 

Hydrop  1 1 la 

- 

• 

• 

. 

- 

. 

1 

Llomaphllldaa 

- 

17(2) 

62(2) 

. 

120 

1 

6 

12(2) 

1 

Parapsyche 

1 

• 

. 

. 

3 

_ 

_ 

Tlnodea 

- 

1 

- 

. 

. 

19 

73 

13 

1 

Chlaarra 

- 

. 

1 

. 

1 

Ochrotrlchla 

. 

_ 

1 

. 

_ 

Pay c homy lldae 

- 

- 

. 

2 

4 

. 

_ 

Anagapetua 

- 

- 

. 

. 

1 

_ 

. 

Unknown 

2 

2 

37 

- 

16 

13 

3 

- 

. 

Pinal  Total 

4 

161 

563 

3 

2288 

297 

217 

213 

19 

Total  Volinas  (cc) 

2T 

0.5 

1.1 

2T 

3.2 

1.3 

0.  7+T 

0. 1+2T 

3T 

Ava  no./aq.  ft. 

1.3 

54 

188 

1.7 

763 

99 

72 

71 

4.3 

Ava  vol./sq.  ft.  I 

(cc)  T 

0.17 

0.37 

T 

1.07 

0.43 

0.23+T 

0.03+T 

T 
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APPENDIX  R continued 


Auguat  1971 


Station 
No.  aq.  ft. 

Pop*  a 

Plaahar 

Alice  Creek 
9 200 

Alice  Creek 
9 N.P.  Bndy 

Hogum 

Below 

Poonnan  Creak 

Dalton 

Canyon 

3 

3 

3 

3 

3 

3 

3 

3 

3 

DIPT ERA 


Number  of  Individuals 


Slnullldae  4 

Atherlx 

Hexatocaa 

Empldldae 

Brllll,  6 

Rhabdocoaatix.  . 

Orthocladluai'  12 

Dlcranota 

Me tr locnemua 

Antocha 

Cardlocladlua  4 

Perlxoma  . 

Tanytarsur^' 

Pentaneura 

Dlameaa 

Helelnae 

Chlronomtdae 

Hclldae 

Polyoeda 

Mu,ctda* 

Tlpulldac 


1*  50 

1 9 

3 

25  13 

27  158(3) 

11  68 

47  162 

31 

55  158 

25  6 

l 


189  49 

2 


96  13 

4 8 

4 1 

24  22  5 

30(2)  95(2)  3 

11  79  6 

11 

3 18  47 

49  1 

130  17 


34  18 

2 - 


1299  222  6 

20  15 

l 51 

3^(3)  7(2)  3(2) 

157  l 2 

39 

55  30 

2 

5 6 

24 

15  3 4 

l 


251  64  13 


2 


Pinal  Total 

26 

397 

707 

70 

542 

122 

1882 

354 

94 

Total  Volume  (cc) 

3T 

3T 

1.1 

2T 

0.2+T 

0.4+T 

1.1 

0.5 

0.5 

Ave  no./aq.  ft. 

8.7 

132 

236 

23 

181 

41 

627 

118 

31 

Ave  vol./aq.  ft.  (cc) 

T 

T 

0.37 

T 

0.07+T 

0.13+T 

0.37 

0.17 

0.17 

Formerly  called  Hydrobaenua 

— Formerly  called  Calopsectra 


C0LE0PTERA 

Optloaervua 

1 

1 

75 

Heterllnmlua 

3 

. 

28 

Zaitaevla 

1 

26 

19 

* 

Clcptelmla 

- 

_ 

• 

Brychlua 

Ura 

* 

1 

1 

- 

- 

6 

I 

Narpua 

" 

" 

11 

- 

11 

1 

; 

Pinal  Total  5 
Total  Volume  (cc)  2T 
Av#  no./aq.  ft.  1.7 
Ava  vol./aq.  ft.  (cc)  T 


28  123 

3T  0. 1+2T 

9.3  41 

T 0.03+T 


T 

1 


T 


390 

0. 1+2T 
130 

0.03+T 


0.7 

T 


OUOOCHAETA  and 
NEMATODA 


4 2 38 


4 3 


43  37  26 


Total  Voliana  (cc) 

Ava  no./aq.  ft. 

Ava  vol./aq.  ft.  (cc)  - 


T 2T 

1.3  0.67 

T T 


2T 

13 

T 


T T 

1.3  1 

T T 


3T  2T  T 

14  19  9 

T T T 


Grand  Total 


No. 

Vol. 


163 

11T 


1533 
1. 7+9T 


2672 

3.5+4T 


1254  4560  1825 

2.4+8T  5. 8+4T  4.1+5T 


3693  1348  948 

3.8+8T  1.1+10T  1.2+7T 


Ave  no./aq.  ft.  54 


511  891 


Ava  vol./aq.  ft.  (cc) 


0.57+3T  1.1744- 

f* 


418 

0-8+^ 

3 


1320  608 

1.93+4  1.37+5- 

3r  3T 


1231  449  316 

1.27+8  0.37+10-  0. 4+7_ 

P "P  P 
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APPENDIX  R continued 


Ootobar/taoTcnbor  1971 


Station 

Pop' a 

Flea  her 

Alloa  Creak 

Ho  gun 

Below 

Poonnan  Creak 

Dalton 

Canyon 

Rainbow  Bend 

No.  aq.  ft. 

a 200 

Land era  fork 

sampled 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Number  of 

Individuals 

PLJDOPTER1 

Pteronarcya 

_ 

_ 

_ 

- 

- 

- 

- 

- 

5 

Pteronarcella 

- 

- 

- 

- 

2 

2 

40 

23 

- 

N amours 

62 

81 

77 

38 

14 

1504 

29 

24 

1 

Capnia 

- 

28 

25 

8 

35 

6 

4 

6 

- 

Iaoperla 

- 

2 

- 

21 

- 

16 

17 

65 

44 

Arcynopteryi 

- 

3 

5 

- 

3(2) 

- 

- 

4 

1 

Acroneurla 

- 

7(a) 

9(2) 

27 

9(3) 

62 

50(2) 

16 

17(2) 

Claaeaenia 

. 

4 

- 

15 

2 

- 

- 

- 

1 

Allopen-la 

54 

243 

186 

217 

129 

79 

174 

88 

10 

Brachyptera 

- 

- 

- 

- 

42 

4 

6 

21 

- 

Iaoganua 

24 

15 

43 

13 

9(2) 

15 

3 

- 

3 

Haataparla 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Paraperla 

5 

6 

- 

- 

2 

- 

5 

2 

- 

Eucapnopaia 

18 

- 

- 

- 

- 

- 

- 

- 

31 

Chloroperlidae 

- 

- 

5 

- 

- 

- 

- 

- 

- 

Perlodidae 

- 

- 

- 

- 

2 

- 

- 

- 

2 

Leuctra 

- 

46 

- 

- 

- 

- 

- 

- 

- 

Unknown 

* 

■ 

“ 

“ 

4 

" 

“ 

" 

~ 

Final  Total 

163 

435 

350 

339 

253 

2468^/ 

328 

249 

115 

Total  Volume  (oc) 

0.4 

1.2 

0.9 

1.2 

1.3 

7.1 

2.4 

1.5 

1.3 

Ave.  no./eq.  ft. 

54 

145 

117 

113 

84 

823 

109 

83 

38 

Ave.  vol./aq.  ft.  I 

[oo)  0.13 

0.40 

0.30 

0.40 

0.43 

2.37 

0.8 

0.5 

0.43 

1/ 

Total  lncludaa  780  Pleoopter 

a which  dried 

up  in  one  square  foot  sample  and 

ware  not 

Identified. 

KPHD4ER0PTQIA 

Baetla 

157 

173(2) 

258(2) 

193 

1037(2) 

150(2) 

126 

24 

Par al op tophi eb la 

_ 

_ 

36 

10 

- 

59 

2 

7 

3 

fyhamerella 

_ 

3 

268(5) 

534(3) 

344(3) 

180(4) 

67(4) 

174(3) 

198(2) 

RMthrogena 

- 

- 

30 

12 

1015 

144 

1386 

767 

90 

Clnygmula 

- 

57 

268 

528 

221 

1381 

130 

347 

5 

^peorua 

- 

- 

- 

- 

- 

1 

- 

- 

52 

Ameletua 

- 

- 

- 

- 

- 

1 

1 

- 

8 

Heptagenla 

- 

- 

- 

- 

- 

- 

- 

- 

1 

Unknown 

- 

- 

- 

- 

- 

- 

- 

1 

- 

Final  Total 

- 

217 

775 

1342 

1773 

2803 

1736 

1422 

381 

Total  Volume  (oo) 

- 

3T 

1.4 

0.9 

3.1 

2.8 

2.6 

2.2 

0.3+T 

Ave.  no./sq.  ft. 

- 

72 

258 

447 

591 

934 

579 

474 

127 

Ave.  vol./aq.  ft. 

(oo)  - 

T 

0.47 

0.3 

1.0 

,0.93 

0.87 

0.73 

0.1+1 

3 

TRIC0PTERA 

Glossoaoma 

- 

2 

237 

329 

626 

164 

294 

132 

1 

Brachycectrua 

- 

102 

133 

86 

1 

9 

29 

20 

. 

Hydro  pay ohe 

1 

30 

420 

1398 

276 

5 

70 

455 

314 

Arotopeyohe 

2 

2 

30 

9 

68 

359 

92 

48 

_ 

Rfayaoophlla 

- 

8(2) 

54(2) 

47(2) 

3(2) 

133(2) 

6 

_ 

2 

Payoboronla 

- 

- 

- 

- 

- 

- 

- 

. 

_ 

Lepidoetona 

- 

- 

- 

83 

- 

4 

_ 

1 

_ 

Hydro  pt  11a 

- 

1 

- 

- 

- 

5 

_ 

_ 

_ 

Limn  ephll Ida e 

- 

3 

5(2) 

45(3) 

5(2) 

1 

13 

7 

- 

Parapeyohe 

1 

- 

- 

- 

- 

- 

- 

- 

5 

T inodea 

- 

- 

- 

- 

1 

1 

- 

- 

. 

Chlmarra 

- 

- 

9 

- 

- 

- 

_ 

_ 

_ 

Oohrotri chi a 

- 

- 

- 

- 

_ 

- 

_ 

_ 

_ 

Peyohcoylldae 

- 

- 

- 

- 

- 

. 

_ 

. 

1 

Anagapetua 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Agraylea 

- 

- 

- 

- 

- 

- 

- 

- 

2 

Lhknown 

~ 

“ 

7 

7 

“ 

“ 

" 

“ 

Final  Total 

4 

148 

895 

2004 

980 

681 

504 

663 

325 

Total  Volume  (oo) 

2T 

0.3 

3.6 

4.4 

2.1 

6.3 

2.8 

1.6 

1.5 

Ave.  no./eq.  ft. 

1.3 

49 

298 

668 

327 

227 

168 

221 

108 

Avo.  vol./eq.  ft. 

(oo)  2J 

0.1 

1.2 

1.47 

0.7 

2.1 

0.93 

0.53 

0.5 
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APPENDIX  R continued 


Ootober/Novambar  1971 


Station 
No.  eq.  ft. 
samp lad 


Pop 'a 


3 


Pleeher  Alloa  Creak  Ho  gum 

• 200 

3 3 3 


Below  Poorman  Creak 

Land  ear  a Pork 

3 3 


Dalton  Canyon  Rainbow  Band 

3 3 3 


DIPTBU 

•UmlllAae 

itharlx 

Hematoma 

Hr  1111a 

Rhabdomastlx 

Orthooladluj 

Dlaranota 

Hetrioanmmis 

An  to  aha 

Cardlodadlue 

Parlooraa 

Tanytareus 

Pen  tan  aura 

Dlaaaaa 

Balainaa 

Chlronomldaa 

Dollchopodldae 

Tanypodinae 

Tanytarslnl 

Pen  tan  aur  ini 


fin  a.  I Tofu  / 

7 'of a!  Volume  Cec) 
Ate  tJojsu  ft 
Hoc  Vo!  I 'to-fr-  Ccc.) 


Humber  of  Individuals 


- 

- 

62 

2 

4 

- 

5 

9 

5 

22 

1 

7 

8 

8(4) 

_ 

_ 

5 

- 

“ 

32 (several) 

774(aeveral) 

3548 (several 

22 

_ 

4 

- 

1 

1 

_ 

2 

- 

- 

1 

351 

418 

151 

3 

- 

208 

481 

326 

62 

- 

- 

- 

- 

25 

- 

- 

- 

■ 

_ 

_ 

- 

- 

- 

8 

- 

1 

- 

_ 

1 

2 

3 

- 

- 

- 

- 

“ 

“ 

27 

6/0 

/760 

404S 

3T 

Oh 

0 4 * T 

2.-7 

/./ 

9 

Z03 

687 

1348 

4/ 

T 

o.z 

0/3  + J 

09 

0 37 

9 

38 

16 

. 

6 

28 

- 

_ 

1 

25 

i 

58(2) 

7 

- 

i 

7 

- 

- 

- 

256(#everal) 

8 

6 

15 

7 

- 

1 

- 

14 

- 

- 

340 

31 

4 

1 

_ 

- 

- 

- 

183 

3 

- 

- 

_ 

- 

- 

4 

_ 

- 

- 

- 

_ 

- 

— 

- 

3 

40 

_ 

- 

- 

1 

_ 

- 

- 

- 

_ 

- 

- 

- 

2 

- 

" 

873 

84 

83 

l.o 

o.Z  * T 

0.6 

o 4 tZT 

2.9Z 

31 

18 

2Z  2T 

03  3 

O Oh  + ^" 

o.n 

0-/3 

C0LBPT1RA 

Optioasrvu* 

Hatarllmlua 

Zaltaevia 

Cleptelmia 

Brychius 

Lara 

Harpue 


107 

38 

26 


161 

7 

73 

1 


3 

1 


4 1 


7 


Pinal  Total 
Total  Volume  (co) 

1 

T 

0 

0 

171 

0.1+2T 

Ave.  no./sq.  ft. 
Ave.  vol./sq.  ft. 

O 

o 

0 

0 

57 

0.03+21 

3 

OLEOCHAZTA  and 

IBUTCCA 

_ 

4 

3 

Pinal  Total 

0 

4 

3 

Total  Volume  (oc) 

0 

2T 

3T 

Ave.  no./sq.  ft. 

0 

1.3 

1 

Ave.  vol./sq.  ft. 

0 

21 

3 

T 

251 

5 

218 

6 

0.3 

3T 

0.2+T 

2T 

84 

1.7 

73 

2 

0.10 

T 

0.06+T 

3 

21 

3 

11 

7 

101 

27 

11 

7 

101 

27 

3T 

3T 

0.9 

3T 

3.7 

2.3 

34 

9 

T 

T 

0.3 

T 

64 

U 

64 

14 

3T 

3T 

21 

4.7 

T 

T 

Grand  Total 


No. 

195 

1414 

Vol. 

0.4+6T 

2.1+5T 

Ave.  no./eq.  ft. 

65 

471 

Ave.  vol./sq.  ft. 

(cc) 

0.13+2T 

0.7+iI 

3 

3954 

7992 

3142 

6.4+6T 

9.5+3T 

7.6+5T 

1318 

2664 

1047 

2.1+2T 

3.17+T 

2.53+51 

3 

7147^ 

2695 

2484 

18.3+T 

8.0+6T 

5.8+6T 

2382 

898 

828 

6.1+T 

2.67+2T 

1.93+2T 

3 


905 

3.5+ST 

302 

1.17+8T 


iJ 


Inclines  780  Pleooptara  which  ware  not  Identified. 
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Appendix  S 


Summary  of  numbers  and  volumes  (by  order)  of  bottom  fauna  collected  from  the 
Blackfoot  River  and  tributarues  in  1971,  1972  and  1973  which  were  not  identified 

to  species.  Volume  in  cc.  T = trace 


Date 

Pop ' s 

Alice  Cr. 

Flesher  @ N.  F. 

Alice  Cr. 

@ 200  HoRum 

Landers 

Below 

Landers 

Poorman 

Creek  Dalton  Canyon 

Rainbow- 

Bend 

PLECOPTERA 

Feb/ 

Mar 

No. 

912 

2282 

942 

309 

482 

225 

368 

241 

1972 

Vol . 

2.4 

4.4 

1.9 

l.O+T 

2.5 

2.7 

1.7 

7.4 

May 

No. 

50 

133 

168 

234 

84 

143 

164 

154 

51 

1972 

Vol. 

3T 

0.4 

0.2+T 

0.9 

0.3+T 

0.7 

5.2 

1.2 

0. 1+2T 

Aug 

No. 

75 

964 

93 

551 

484 

294 

231 

212 

195 

173 

1972 

Vol. 

0. 1+2T 

1.7 

0. 1+2T 

1.4 

1.8 

1.4 

1.5 

0.5 

2.2 

9.7 

Oct/ 

Nov 

No. 

233 

881 

477 

463 

255 

362 

708 

158 

391 

278 

1972 

Vol. 

0.6 

3.3 

1.1 

4.0 

0. 1+2 T 

0.8 

2.6 

2.2 

3.8 

6.2 

May 

No. 

63 

75 

292 

89 

141 

1973 

Vol. 

3T 

3T 

1.4 

EPHEMEROPTERA 

0.2+T 

1.1 

Feb/ 

Mar 

No. 

571 

1541 

1789 

179 

1893 

1000 

1214 

1359 

1972 

Vol . 

0.3+T 

2.2 

1.4 

0.8+T 

2.7 

2.6 

2.2 

2.7 

May 

No. 

0 

30 

347 

94 

391 

671 

1439 

546 

301 

1972 

Vol. 

0 

3T 

0.9 

0.2+T 

3.9 

2.2 

6.0 

1.3 

2.3 

Aug 

No. 

0 

166 

788 

783 

621 

1894 

1645 

595 

1052 

851 

1972 

Vol . 

0 

0. 1+2T 

2.6 

1.0 

0.9 

4.2 

1.0 

0.7 

0.8 

0.8 

Oct/ 

Nov 

No. 

0 

89 

716 

574 

796 

1621 

1265 

758 

1510 

1129 

1972 

Vol . 

0 

3T 

1.2 

0.9 

1.2 

2.8 

2.3 

2.2 

2.6 

1.5 

May 

No. 

3 

5 

889 

1204 

1738 

1973 

Vol. 

3T 

2T 

2.6 

11.0 

3.3 
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APPENDIX  S continued 


Alice  Creek  Alice  Creek  Below  Poorraan  Rainbow 


Date 

Pop 1 s 

Flesher 

@ N.  F. 

@ 200 

Ho  gum 

Landers 

Landers 

Creek 

Dalton 

Canyon 

Bend 

TRICOPTERA 

Feb/ 

Mar 

No. 

296 

786 

1164 

90 

506 

779 

628 

740 

1972 

Vol. 

1.4 

3.8 

2.5 

0.6 

3.5 

1.0 

1.6 

2.7 

May 

No. 

0 

9 

377 

136 

688 

16 

316 

422 

134 

1972 

Vol . 

0 

3T 

1.9 

0.7 

6.7 

0. 1+2T 

6.7 

1.3 

0.2+T 

Aug 

No. 

1 

173 

11 

406 

681 

281 

218 

82 

93 

808 

1972 

Vol. 

T 

0.7 

3T 

2.7 

1.4 

2.4 

0.3 

0. 1+2T 

0.2+T 

3.6 

Oct/ 

Nov 

No. 

A 

180 

961 

354 

192 

253 

431 

379 

311 

766 

1972 

Vol. 

2T 

0.4 

3.0 

1.9 

0.8 

2.9 

5.5 

1.5 

1. 1 

4.4 

May 

No. 

0 

34 

665 

36 

505 

1973 

Vol. 

0 

0.2+T 

3.0 

1.7 

2.0 

DIPTERA 

Feb/ 

Mar 

No. 

402 

2642 

5483 

41 

607 

169 

94 

448 

1972 

Vol. 

1.0 

3.2 

2.1 

1.5 

1.1 

1.1+T 

0.5 

0.6 

May 

No. 

0 

384 

778 

700 

62 

476 

1991 

472 

174 

1972 

Vol. 

0 

0.5 

1.5 

1.5 

0.2+T 

1.5 

4.3 

2.4 

0.1+2T 

Aug 

No. 

11 

1000 

68 

571 

716 

5715 

800 

496 

234 

129 

1972 

Vol. 

3T 

1.8 

0.2+T 

1.4 

0.2+T 

8.7 

0.6 

1.3+T 

0.8 

0.2+T 

Oct/ 

Nov 

No. 

17 

144 

640 

508 

7 

104 

284 

81 

320 

131 

1972 

Vol. 

3T 

0. 1+2T 

2.0 

0.5 

3T 

0.9 

0.9 

0.5 

1.1 

0.4+T 

May 

No. 

0 

104 

329 

473 

116 

1973 

Vol. 

0 

0. 1+2T 

0.9 

1.0 

0.7 
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APPENDIX  S continued 


Date 


Alice  Creek  Alice  Creek  Below  Poorman 

Pop1 s Flesher  @ n.  F.  @ 200  Ho gum  Landers  Landers  Creek 


Rainbow 

Dalton  Canyon  Bend 


COLEOPTERA 


Feb/ 

Mar 

No. 

2 

102 

1972 

Vol. 

2T 

0.2+T 

May 

No. 

0 

0 

71 

1972 

Vol. 

0 

0 

3T 

Aug 

No. 

0 

30 

1 

79 

1972 

Vol. 

0 

2T 

T 

0.2+T 

Oct/ 

Nov 

No. 

0 

4 

83 

1972 

Vol. 

0 

2T 

3T 

May 

No. 

0 

31 

21 

1973 

Vol. 

0 

0.1+2T 

3T 

159 

5 

141 

38 

2 

2 

0.3 

2T 

0.3 

0.1 

2T 

2T 

49 

0 

2 

314 

4 

1 

3T 

0 

T 

0.4 

3T 

T 

181 

11 

240 

120 

13 

11 

0.1+2T 

2T 

0. 1+2T 

0.1+2T 

3T 

3T 

119 

0 

8 

86 

3 

5 

16 

0.1+2T 

0 

3T 

0.2+T 

2T 

3T 

3T 

0 

14 

0 

2T 

OLIGOCHAETA,  NEMATODA  & OTHERS 


Feb/ 

Mar 

No. 

7 

15 

0 

1 

44 

25 

32 

1972 

Vol. 

2T 

2T 

0 

T 

0.6 

3T 

3T 

May 

No. 

0 

0 

9 

4 

40 

1 

91 

2 

0 

1972 

Vol . 

0 

0 

0.1+3T 

2T 

4T 

T 

2.4+2T 

2T 

0 

Aug 

No. 

0 

16 

123 

19 

5 

20 

61 

12 

■7 

1972 

Vol . 

0 

3T 

1.0+T 

3T 

2T 

4T 

3T 

4T 

2T 

Oct/ 

Nov 

No. 

1 

3 

6 

6 

0 

11 

11 

3 

48 

1972 

Vol. 

T 

2T 

3T 

2T 

0 

4T 

0.3+2T 

2T 

5T 

May 

No. 

0 

36 

7 

5 

0 

1973 

Vol . 

0 

0. 1+3T 

0.2+3T 

2T 

0 
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APPENDIX  T 


* 


Species  composition,  size,  and  relative  abundance  of  game 
and  nongame  fish  from  stream  surveys,  1971-1973. 

Fish  were  collected  from  larger  waters  with  a Fisher- 
Shocker  electrofishing  unit  mounted  in  a boat.  Small  streams  were 
sampled  with  a Smith-Root  Type  IV  backpack  electrofisher.  Total 
length  of  fish  was  measured  to  the  nearest  .10  inch,  and  weight 
to  the  nearest  .01  pound. 

Common  and  scientific  names  for  the  fish  found  in  the  study 
area  and  the  abbreviations  used  are  given  below.  Sculpin  refers  to 
the  slimy  sculpin,  and  Dace  to  the  longnose  dace. 


Abr. 

Common  Name 

Ct 

cutthroat  trout 

Rb 

rainbow  trout 

LL 

brown  trout 

Eb 

brook  trout 

DV 

Dolly  Varden 

Wf 

mountain  whitefish 

FSu 

longnose  sucker 

CSu 

large  scale  sucker 

Sculpin 

slimy  sculpin 

Dace 

longnose  dace 

Scientific  Name  — ' 

Salmo  clarki  Richardson 
Salmo  gairdneri  Richardson 
Salmo  trutta  Linnaeus 
Salvelinus  fontinalis  (Mitchell) 
Salvelinus  malma  (Walbaum) 

Prosopium  williamsoni  (Girard) 
Catostomus  catostomus  (Forster) 
Catostomus  macrocheilus  Girard 
Cottus  cognatus  Richardson 
Rhinichthys  cataractae  (Valenciennes) 


1/ 


In  accordance  with 
States  and  Canada", 
No.  6,  1970. 


"Common  and  Scientific  Names 
3rd  ed. , American  Fisheries 


of  Fishes  from  the  United 
Society  Special  Publication 
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APPENDIX  T continued 


Location 

Section 

No . in 

Stream 

T R 

S 

Length  (ft) 

Soecies 

Sample 

Blackfoot 

River 

Ct 

9 

at  Pop ' s Place 

15N  6W 

19 

1200 

Eb 

57 

August,  1973 

Sculpin 

4 

Blackfoot 

River  - 

Ct 

219 

below  Pop' 

,s  Place 

15N  6W 

19, 

3486 

Eb 

134 

section  2/ 

15N  7W 

24 

FSu 

2 

Sept-Oct, 

1971 

Sculpin 

6 

Blackfoot 

River  -. 

Ct 

185 

Flesher  section^/ 

15N  7W 

35 

2455 

Eb 

108 

Aug- Sept, 

1973 

Wf 

10 

FSu 

8 

Sculpin 

43 

Blackfoot 

River  - 

Ct 

69 

below  Willow  Creek 
Section  2/ 

15N  7W 

34, 

1500 

Eb 

102 

35 

Wf 

1 

Aug- Sept, 

1973 

FSu 

14 

Sculpin 

64 

Dace 

1 

See  population  estimate  results  in  Appendix  U 


Length  (in) 

Weight  (lbs) 

Age  Clas 

Range 

Average 

Total 

Average 

Present 

1. 6-6.7 

5.2 

.49 

.05 

1.9-7. 9 

3.9 

1.96 

.03 

3. 1-4. 7 

3.7 

.10 

.03 

1. 8-9.8 

4.4 

9.81 

.04 

0 - 

III 

2.2-10.4 

5.0 

9.44 

.07 

0 - 

III 

5. 7-6. 7 

- 

.21 

.10 

not  recorded 

not  r 

ecorded 

1.5-10.9 

3.7 

6.55 

.04 

2. 0-9.1 

3.8 

3.81 

.04 

2. 7-3. 3 

3.0 

.10 

.01 

4. 5-6. 5 

5.4 

.53 

.07 

1.2-4. 3 

3.1 

. 66 

.02 

1.6-11.7 

4.8 

4.53 

. 06 

2.0-11.0 

4.4 

5.30 

.05 

2. 6 

.01 

4. 3-7.1 

5.7 

1.06 

.08 

1.7-5. 3 

2.5 

.59 

.01 

4.3 

.04 

* 

continued 


APPENDIX  T 


Location 

Section 

No.  in 

Length 

(in) 

Weight  (lbs) 

Age  Classes 

Stream 

T R S 

Length  (ft) 

Suedes 

Sample 

Ranee 

Average 

Total 

Average 

Present 

Blackfoot  River.- 

Ct 

131 

1.7-13.5 

3.7 

8.05 

.06 

0 - IV 

Hogum  section 

14N  7W  5 

4100 

Eb 

74 

2. 7-9. 9 

5.2 

5.18 

.07 

0 - II 

Rb(H)* 

3 

9.4-10.6 

10.1 

1.25 

.42 

LL 

1 

6. 

5 

.08 

II 

Aug-Sept,  1972 

DV 

7 

6.5-16.8 

9.6 

2.99 

.43 

II  - IV 

Wf 

106 

2.6-15.9 

10.0 

52.24 

.49 

0 - V 

FSu 

9 

4. 7-6. 7 

5.8 

. 66 

.07 

CSu 

5 

5.3-11.6 

8.1 

1.30 

.26 

Sculpin 

422 

1.1-4. 8 

(only  smallest  and  largest 

measured) 

Dace 

19 

2. 5-5. 6 

4.3 

.61 

.03 

*-  # * 


UN  7W  5 

4100 

Ct 

87 

1.7-13.6 

4.4 

5.84 

.07 

0 - 

III 

Eb 

84 

2. 6-8.1 

3.8 

2.67 

.03 

0 - 

II 

Rb(H)* 

18 

10.8-12.3 

11.4 

10.35 

.58 

DV 

3 

6.8-13.6 

11.2 

1.98 

. 66 

I, 

II,  IV 

Sept,  1973  1/ 

Wf 

31 

2.7-13.5 

3.8 

2.05 

.07 

o, 

III,  H 

FSu 

6 

2. 5-6.4 

4.7 

.32 

.05 

Dace 

6 

3. 0-5.0 

4.1 

.17 

.03 

Sculpin 

numerous 

not  measured 

not 

measur  ed 

* Hatchery  raised  to  catchable  size  before  stocking 


APPENDIX  T 


Location  Section 

Stream  T R S Length  (ft)  Species 


Blackfoot  River  14N  9W  24  800  Ct 

at  Stemple  Bridge  Eb 

in  Lincoln  =*  DV 

LL 

April,  1971  Wf 

FSu 

Sculpin 

Blackfoot  River  - 14N  9W  26  5350  Ct 

Poorman-Dalton  Eb 

Section  2/  Bb 

LL 

Aug-Sept,  19711/  Sculpin 


14N  9W  26  5700 


Aug-Sept,  1972 


Ct 

Eb 

Rb 

DV 

LL 

Wf 

FSu 

Sculpin 


Blackfoot  River  -.  14N  10W  26,  10,725  Ct 
Canyon  section  2/  27,34  Eb 

DV 
LL 
Wf 


Sept,  1971 


continued 


No.  in 

Length  (in) 

Weight  (lbs) 

Age  Class 

Sample 

Range  Average 

Total  Average 

Present 

37 

2. 1-9. 3 

5.5 

2.91 

.08 

2 

5. 0-7. 7 

.19 

.10 

7 

6.3-17.2 

9.8 

2.73 

.39 

26 

2.8-18.0 

13.5 

18. 66 

.72 

3 

3 . 6—4.4 

4.1 

.04 

.01 

1 

5.4 

not  weighed 

5 

not  i 

measured 

11 

3.5-11.6 

7.4 

3.40 

.31 

0 

- Ill 

84 

2.4-11.2 

4.2 

4.11 

.05 

0 

- II 

6 

6.9-10.9 

9.0 

1.87 

.31 

I, 

II 

364 

present 

2.2-17.8  7.6 

but  not  tallied 

117.42 

.32 

0 

- V 

51 

3.4-11.8 

5.2 

4.31 

.08 

0 - 

II 

127 

2.3-11.8 

5.4 

10.15 

.08 

0 - 

II 

2 

6.4-7. 2 

.23 

.12 

7 

6.3-13.3 

8.0 

.20 

407 

1.9-20.3 

9.6 

135.13 

.33 

0 - 

IV 

present  but  not  tallied 
present  but  not  tallied 
present  but  not  tallied 


1 7.5 

1 5.7 


.12 

.07 


4 

7. 2-7.8 

7.4 

.45 

.11 

221 

2.4-18.3 

9.4 

126.54 

.57 

79 

2.3-16.6 

11.9 

50.56 

. 64 

0 - V 


APPENDIX  T 


continued 


Stream 


Bear trap  Creek 

(1)  above  White 
Hope  Mine 
August  1 6,1972 

(2)  between 
tailings  dam  and 
Mike  Horse  Creek 
July  26,  1972 

(3)  below  Mike 
Horse  Creek 
July  26,  1972 


Location 
T R S 

Section 
Length  (ft) 

Species 

No.  in 
Sample 

Length  (in) 
Range  Average 

Weight  (lbs) 
Total  Average 

Age  Classes 
Present 

15N  6W  27 

400 

Ct 

13 

2. 9-4. 4 

3.5 

.25  .02 

two  sections 

combined 

15N  6W  27 

300 

Ct 

36 

4. 0-9. 4 

6.9 

4.74  .13 

15N  6W  27  400  No  fish  caught  or  observed.  Mine  drainage  enters 

from  Mike  Horse  Creek. 


Blackfoot  River 

below  confluence  15N  6W  28  350  No  fish  caught  or  observed.  Mine  drainage  still 

of  Bear trap  and  prevails  in  this  section. 

Anaconda  Creeks 
August  16,  1972 


APPENDIX  T 


Stream 


Anaconda  Creek 
July  26,  1972 


Shoue  (Shave  ) 
Gulch 

July  26,  1972 


Pass  Creek 
July  27,  1972 


Location  Section 
T R S Length  (ft)  Species 


15N  6W  27 


250 


Ct 

Eb 


15N  6W  21 


800 


Ct 


15N  6W  16  920 

two  sections  combined 


Ct 

Eb 

Sculpin 


Cadotte  Creek  15N  7W  13  shocked  in  Eb 

August  29,  1973  scattered  pools 

and  beaver  dams 
only 


Willow  Creek 
(Flesher) 


(1)  above  Sandbar  14N  6W  8 1400  Ct 

Creek  Eb 

August  21,  1973  Sculpin 

-)(-  -)(- 

(2)  below  14N  7W  1 900  Ct 

Sandbar  Creek  Eb 

August  22,  1973  Sculpin 


continued 


No . in 

Length  (in) 

Weight  (lbs) 

Age  Classes 

Sample 

Range 

Average 

Total 

Average 

Present 

37 

1. 7-7.0 

4.8 

1.95 

.05 

2 

5. 5-6.9 

.21 

.11 

116 

2. 2-6. 7 

4.3 

4.17 

.04 

0 - II 

83 

1.4-6. 4 

3.1 

1.30 

.02 

0 - II 

30 

3.5-6. 6 

3.5 

1.58 

.05 

0 - II 

3 

1. 5-3.0 

2.3 

.02 

.01 

13 

7.1-10.7 

8.5 

3.73 

.29 

224 

2. 6-7.7' 

4.2 

7.72 

.03 

102 

1.9-8. 6 

3.9 

3.06 

.03 

167 

1.5-4. 5 

2.8 

1.03 

.01 

82 

1. 6-9.0 

4.9 

4.30 

.05 

58 

2. 3-7.9 

4.9 

3.00 

.05 

166 

1.8-4. 6 

2.6 

1.09 

.01 

APPENDIX  T 


Stream 


Location  Section 
T R S Length  (ft)  Species 


(3)  at  mouth  15N  7W  35  1028  Ct 

August  24,  1973  ^ 

FSu 

Sculpin 


Alice  Creek 


(1)  at  USFS  Guard  16N  7W  14  790  Ct 

Station  (-21  acre)  Eb 

July  25,  1972  Sculpin 

•$(*  ft  ft 

(2)  below  Wildcat  16N  7W  22  500  Ct 

Gulch  -J-  mile  ^ 

August  1,  1972  Sculpin 

# % % 

(3)  above  National  16N  7W  27  490  Ct 

Forest  Boundary  two  sections  Eb 

X combined  Sculpin 

August  1,  1972 

# # * 

(4)  on  Fickler  15N  7W  4 700  Ct 

Ranch  ^ 

August  17,  1972  Wf 

FSu 

Sculpin 


continued 


No.  in 

Length  (in) 

Weight  (lbs) 

Age  Classes 

Sample 

Range 

Average 

Total 

Average 

Present 

48 

1.8-11.3 

5.1 

2.93 

. 06 

36 

2.3-11.3 

5.5 

3.15 

.09 

2 

4. 6-7.0 

.17 

.08 

38 

1. 8-4.3 

2.7 

.21 

.00+ 

94 

2. 0-8. 6 

5.7 

6.85 

.07 

0 - II 

1 

9.0 

.39 

16 

3. 0-4. 3 

3.8 

.43 

.03 

1 

4.5 

.05 

1 

8.2 

.22 

23 

2. 5-4. 2 3.3 

.40  .02 

54 

2. 1-9.0 

3.9 

1.93 

.03 

0 - 

II 

15 

5.1-10.0 

6.5 

2.02 

.13 

I - 

III 

5 

2. 4-3. 8 

3.0 

.08 

.02 

12 

3. 0-8.3 

4.8 

.58 

.05 

0 - II 

73 

1.9-11.3 

5.6 

7.64 

.10 

0 - III 

4 

7.8-12.9 

10.7 

1.97 

.49 

I,II,V 

5 

3.2-10.0 

5.4 

.40 

.08 

25 

1.7-4. 1 

3.0 

.40 

.02 

APPENDIX  T 


Stream 


Location  Section 
T R S Length  (ft)  Species 


(5)  Bartlett 
Section  2/ 
September,  1971 


15N  7W  27 


1880 


Ct 

Eb 

DV 

Wf 

FSu 

Sculpin 


(6)  Bartlett 
Section  2/ 
August,  1972 


15N  7W  27 


2779 


Ct 

Eb 

DV 

Wf 

FSu 

CSu 

Sculpin 


(7)  Bartlett 
Section  2/ 
September,  1973 


15N  7W  27 


2295 


Ct 

Eb 

DV 

Wf 

FSu 

CSu 

Sculpin 


Hardscrabble  Creek 

(l)  at  Spencer  Bar 
July  31,  1972 


15N  7W  21 


450 


Eb 

FSu 


continued 


No.  in 
Sample 


Length  (in) 
Range  Average 


Weight  (lbs) 
Total  Average 


Age  Classes 
Present 


353 

1.7-9. 7 

4.8 

18.74  .05 

0 - 

III 

163 

2.5-12.5 

4.8 

9.66  .06 

0 - 

II 

1 

6.8 

.10 

77 

2.5-10.2 

4. 6 

4.19  .05 

0 - 

III 

1 

4.3 

.04 

214 

7-5.0 

only 

largest  measured 

271 

1.6-10.5  4.9 

16.69  .06 

0 - III 

166 

2.1-10.3  4.8 

10.61  .06 

0 - III 

2 

5.4-7. 1 

.15  .08 

7 

2. 3-7.1  3.9 

.03 

10 

5. 0-7. 3 5.8 

.07 

1 

8.5 

.23 

numerous-not  counted  or  measured 


384 

1.6-10.5 

4.4 

16.85 

.04 

0 - 

III 

273 

2.1-12.0 

4.1 

12.16 

.04 

0 - 

III 

2 

6. 8-9. 9 

.47 

.24 

II, 

II 

10 

2. 5-3. 5 

3.1 

.04 

all 

age  0 

19 

3.8-6. 1 

4.7 

.04 

26 

3. 7-6. 9 

5.1 

(only  six  were 

.06 

numerous 

4. 4-5. 8 

4.7 

measured) 

1 9.6 

15  1.4-5. 5 


.36 


3.6 


.33 


.02 


APPENDIX  T continued 


Stream 


Location  Section 
T R S Length  (ft)  Species 


No.  in 
Sample 


Length  (in) 
Range  Average 


Weight  (lbs) 
Total  Average 


Age  Classes 
Present 


(2)  up  Alice  15N  7W  28,  400 

Creek  road  jr  mile  33 

(below  beaver  dams) 

August  1,  1972 


ct 

2 

3. 5-3. 7 

.03  .02 

Eb 

93 

1.5-6. 7 

5.1 

2.90  .03 

Wf 

3 

2. 4-5.1 

4.0 

.06  .02 

FSu 

20 

3. 5-5.8 

4. 6 

.74  .04 

Sculp in 

203 

1.5-4. 6 

(only  largest  and  smallest  : 

Many  additional  small 

sculpins  not 

collected. 

# # 

(3)  near  mouth 

15N  7W 

33 

430 

Eb 

64 

1.8-7. 6 

3.9 

1.95 

.03 

(north  of  highway) 

Wf 

6 

2. 4-5. 4 

3.7 

.10 

.02 

July  31,  1972 

FSu 

8 

3. 7-5. 3 

4.5 

• 24 

.03 

Sculpin 

154 

1. 6-4.0 

2.6 

1.44 

.01 

0 

© 

fH 

O 

O 

w 

14N  7W 

8 

1051 

Ct 

52 

1.9-8. 4 

4.8 

2.67 

.05 

September  10,  1973 

Eb 

34 

2. 3-8. 3 

5.6 

2.81 

.08 

DV 

2 

5. 5-7.7 

.21 

.10 

FSu 

1 

5.0 

.05 

Sculpin 

59 

1.6-4. 2 

2.7 

.43 

.01 

Copper  Creek 
(l)  at  Sucker 

15N  8W  25, 

1225 

Ct 

5 

4.7-11.5 

8.1 

1.44 

.29 

Creek  Road 

26 

DV 

9 

4. 0-8. 3 

5.3 

.47 

.05 

August  23,  1973 

Sculpin 

25 

2. 3-4. 7 

3.2 

.37 

. 01 

0 - II 
0 , I 


(2)  near  mouth  15N  8W  36  2100 

August  22,  1973 


Ct 

2 

3. 2-3.4 

.02 

.01 

Eb 

3 

2. 4-3.0 

2.6 

.01 

.00+ 

DV 

10 

2. 4-6.0 

3.6 

.19 

.02 

Wf 

1 

2.9 

.26 

.00+ 

Sculpin 

23 

2. 3-3. 7 

3.0 

.01 

APPENDIX  T continued 


Location 

Section 

No.  in  Length  (in) 

Weight  (lbs) 

Age  Classes 

Stream 

T R S 

Length  (ft) 

Species  Sample  Range  Average 

Total  Average 

Present 

Landers  Fork 

(l)  below  Copper 
Creek  road  bridge 
September  10,  1973 

15N  8W  36 

1500 

No  fish  caught  or  observed.  Habitat 
only  in  pools,  with  very  little  flow 
Stream  dry  at  end  of  section. 

water  present 
in  between. 

y.  y.  y. 


(2)  at  Highway  200 

14N  8W 

12 

2500 

Ct 

15 

2. 9-7. 3 

4.9 

.85 

. 06 

September  10,  1973 

Eb 

7 

3.4-8. 6 

6.9 

1.19 

.17 

DV 

2 

2. 9-6.5 

.08 

.04 

Sculpin 

12 

2. 2-4.4 

3.0 

.17 

.01 

Poorman  Creek 

(l)  Circle  City 

13  N 8W 

6 

1760 

Ct 

570 

1.6-10.3 

4.8 

30.31 

.05 

0 - III 

Section 

Eb 

77 

2.6-11.2 

4.5 

4.08 

.05 

0 - II 

September,  1972 

DV 

2 

7.1-11.3 

.68 

.34 

both  age  II 

Wf 

36 

3.7-13.9 

10.6 

20.65 

.57 

0 - III 

LL 

1 

4.8 

.04 

and  older 

Sculpin 

112 

1.3-5. 4 

(only  largest  and  smallest 

measur ed) 

(2)  at  Circle 

13N  8W 

6 

500 

Ct 

80 

1.6-11.3  4.8 

4.67 

.06 

City 

Eb 

42 

2. 0-8.0  3.3 

.96 

.02 

September  13,  1973 

DV 

5 

12.3-16.4  14.6 

5.58 

1.12 

Wf 

1 

9.1 

.25 

Sculpin 

numerous  - 

■ not  collected 

Arrastra  Creek 

15N  10W 

24 

+200 

Ct 

15 

5. 0-8. 7 6.7 

2.02 

.13 

July  24,  1972 

DV 

2 

8.8-12.0 

.76 

.38 

(5  Ct  and 

1 DV  caught  by  hook 

and  line) 

APT*  END  IX  U 


Population  estimates  were  derived  by  the  Petersen  mark-recapture 
technique  using  the  method  described  by  Vincent  (1971  and  1974).  Estimates 
made  prior  to  September  28,  1973  were  derived  from  the  following  formula 
using  a computer  program: 

N = (MH)  (C+l) 

R+1 


Where 

N = Population  estimate 
M = Number  of  fish  marked 
C = Number  of  fish  in  recapture  sample 
R = Number  of  marked  fish  in  recapture  sample  (C) 

Estimates  made  subsequent  to  September  28,  1973  were  derived  by  using  Chap- 
man's (1951)  modification  of  the  Petersen  formula  in  the  computer  program 
as  follows: 


N = (M+l)  (C+1)  -1 

R+1 

In  this  study,  however,  scales  were  collected  at  1.0  inch  length  intervals 
instead  of  l/lO  inch  intervals  as  described  by  Vincent  ( 1974) . 

When  possible,  the  population  was  divided  into  more  than  one  length 
group  for  purposes  of  making  the  estimate.  Whether  this  was  possible  de- 
pended on  the  number  of  marked  recoveries  (R)  obtained  for  the  various  si^es 
of  fish. 

Where  recoveries  were  low,  length  groups  often  had  to  be  combined  to 
obtain  a reliable  estimate  of  the  total  fish  population.  The  purpose  of 
this  procedure  was  to  obtain  the  most  reliable  estimate  of  the  total  popu- 
lation. Consequently  length  group  breakdown  is  not  necessarily  consistent 
for  the  same  station  for  different  years  because  of  differences  in  efficiency 
of  sampling  the  various  sizes  of  fish  each  year.  Twenty  scales  were  collected 
for  each  inch-class  whenever  possible. 

Confidence  limits  are  given  at  the  80  percent  probability  level.  Figures 
in  parentheses  are  the  confidence  limits  in  percent.  The  level  of  accuracy 
sought  was  25  percent. 

Confidence  limits  for  the  total  are  not  the  sum  of  the  confidence  limits 
for  each  component;  rather  they  are  approximately  the  square  root  of  the  sum 
of  their  squares. 

Total-number  figures  are  only  for  those  fish  species  and  age  classes 
which  could  be  estimated.  In  some  cases  other  game  fish  were  present  in  the 
population  but  were  too  few  in  number  to  be  reliably  estimated,  or  they  were 
not  thought  to  be  permanent  residents  of  the  stream  section. 


Species 

Ct 

Total 

Total 

Eb 

Total 

Total 


Age  Average  Average  Number 

Class  Length  (in)  Weight  (lbs)  Estimate 


Weight 

Estimate  (lbs) 


Blackfoot  River  below  Pop's  Place,  1971 


(Sec 

tion  Length 

3486  feet) 

0 

Present,  but 

recoveries 

insuf  f icient 

for 

estimate 

I 

4.4 

.03 

131 

3.87 

II 

6.2 

.09 

89 

8.32 

III  and  older 

7.5 

.18- 

13 

2.27 

233 

14.46 

per  1000  feet 

67 

4.15 

0 

Present,  but 

recoveries 

insufficient 

for 

estimate 

I 

4.7 

.04 

50 

1.96 

II 

6.4 

.11 

112 

12.29 

III  and  older 

7.9 

.20 

22 

4.31 

184+45 

(247.) 

18.56+5 

per  1000  feet 

53 

5.32 

Grand  Total  - yearlings  and  older 

Grand  Total  per  1000  feet  - yearlings  and  older 


417 

120 


33.02 

9.47 


APPENDIX  FI 


con  t inueri 


Age 

Length 

Number 

Spec i es 

Class 

Group 

Est imate 

Blackfoot  River,  Flesher  Section,  1973 
(Section  Length  2455  feet) 

Ct 

not 

1.5  - 4.9 

380 

Total 

aged 

5.0  - 10.9 

58 

438+99  ( 237.) 

Total 

per  1000  feet 

178 

Eb 

not 

2.0  - 4.9 

231 

Total 

aged 

5.0  - 9.1 

35 

266+84  (327.) 

Total 

per  1000  feet 

108 

Grand 

Total 

704+130  (187.) 

Grand 

Total  per  1000  feet 

287 

Blackfoot  River,  below  Willow  Creek  Section, 
(Section  Length  1500  feet) 


Ct 

not 

1.6  - 4.9 

60 

aged 

5.0  - 11.7 

39 

Total 

99+20 

(207.) 

Total 

per  1000  feet 

66 

Eb 

not 

2.0  - 4.9 

193 

aged 

5.0  - 11.0 

42 

Total 

235+74 

(317.) 

Total 

per  1000  feet 

157 

Grand 

Total 

334+77 

(237.) 

Grand 

Total  per  1000  feet 

223 

Weight 

estimate  (lbs) 


6 

6 

12+2  (17%) 
4.89 

3 

3 

6+2  (337.) 
2.44 

18+3  (177.) 
7.33 


1973 


1 

5 

6+1  (177.) 
4 

4 

5 

9+2  (227.) 

6 

15+2  (137.) 
10 


Age 

Average 

Ave  rage 

Nuinbe  r 

Weight 

Spec ies 

Class 

Length  < 

[in) 

Weight 

(lbs) 

Estimate 

Estimate 

(lbs) 

Alice 

Creek  - 

Bartlett 

Section,  1971 

(Secti 

on  Length 

1880 

feet) 

Ct 

0 

3.0 

.01 

295 

3.52 

I 

4.7 

.04 

360 

14.07 

II 

6.8 

.12 

102 

12.27 

III  and  older 

9.0 

.28 

6 

1.71 

Total 

763+131  (177.) 

31.57+4 

(137.) 

Total 

per  1000  feet 

406 

16.79 

Eb 

0 3.2 

.01 

105 

1.55 

I 5.1 

.06 

204 

11.22 

II  and  older  7.4 

.19 

41 

7.97 

Total 

350+74  (217.) 

20.74+4 

(191) 

Total 

per  1000  feet 

186 

11.03 

Grand 

Total 

1113+150  (137.) 

52.31+6 

(117.) 

Grand 

Total  per  1000  feet 

592 

27.82 

Grand 

Total  - yearlings  and  older 

713 

47.24 

Grand 

Total  per  1000  feet  - yearlings 

and  older 

379 

25.12 

Alice  Creek  - Bartlett 

Section,  1972 

(Section 

Length 

2779  feet) 

Ct 

0 

3.5 

.02 

338 

6.52 

I 

5.4 

.06 

190 

11.41 

II 

7.7 

.18 

54 

9.54 

III  and  older 

9.4 

.32 

10 

3.18 

Total 

592+114 

( 197.) 

30.65+5 

(167.) 

Total 

per  1000  feet 

213 

11.03 

Eb 

0 

2.7 

.01 

119 

1.27 

I 

5.0 

.05 

141 

6.85 

II 

7.3 

.17 

37 

6.39 

III  and  older 

8.8 

.29 

9 

2.60 

Total 

306+65 

(217.) 

17.11+3 

(197.) 

Total 

per  1000  feet 

110 

6.16 

Grand 

Total 

898+131 

(157.) 

47 . 76+6 

(137.) 

Grand 

Total  per  1000  feet 

323 

17.  19 

Grand 

Total  - yearlings 

and  older 

441 

39.97 

Grand 

Total  - yearlings 

and  older  per 

1000  feet  159 

14.38 

APPENDIX  If 

conti nued 

Age 

Average 

Average 

Number 

Weight 

("lass 

Length  (in) 

Weight  (lbs) 

Est imate 

Estimate  (lbs) 

Alice  Creek  - Bartlett  Section,  1973 
(Section  Length  2293  feet) 


Ct 

0 

Present, 

but 

recoveries 

insufficient 

for  estimate 

I 

5.5 

.06 

155 

9.11 

11  and 

older  7.5 

.17 

45 

7.71 

Total 

209+20 

(107.) 

16.82+2 

( 127.) 

Total 

per  1000 

feet 

91 

7.33 

Eb 

0 

2.9 

.01 

427 

3.73 

I 

5.4 

.06 

107 

6.37 

II 

8.3 

.26 

19 

4.89 

III  and 

older  12.0 

.81 

1 

0.88 

Total 

554+109 

(207.) 

15.87+2 

(137.) 

Total 

per  1000 

feet 

241 

6.92 

Grand 

Total 

763+111 

(147.) 

32.69+3 

(97.) 

Grand 

Total  per 

1000  feet 

332 

14.24 

Grand 

Total  - yearlings  and  older 

336 

28.96 

Grand 

Total  - yearlings  and  older 

per 

1000  feet 

146 

12.62 

Blackfoot  River  - Hogurn  Section,  1972 
(Section  Length  4100  feet) 


Ct 

0 

2.6 

.01 

203 

2.99 

I 

6.8 

.13 

19 

2.60 

II  and  older 

10.6 

.55 

9 

4.79 

Total 

231+52  (227.) 

10.38+1 

Total 

per  1000  feet 

56 

2.53 

Eb 

0 

3.5 

.02 

46 

0.89 

I 

6.4 

.10 

57 

5.76 

11  and  older 

9.2 

.33 

2 

0.71 

Total 

105+20  (197.) 

7.36+1  i 

Total 

per  1000  feet 

26 

1.80 

Grand 

Total 

336+55  (167.) 

17.74+1 

Grand 

Total  per  1000  feet 

82 

4.33 

Grand 

Total  - yearlings 

and  older 

28 

13.86 

Grand 

Total  - yearlings 

and  older  per 

1000  feet 

7 

3.38 

Age 

Average 

Average 

Numbe  r 

Weight 

Spec i es 

Class 

Length  ( in) 

Weight  (lbs) 

Kst imate 

Estimate  (lbs) 

Blackfoot  River 

- Hogum  Section, 

, 1973 

(Section  Length  4100  feet) 

Ct 

0 

2.8 

.01 

90 

1.18 

I 

5.3 

.07 

59 

4.08 

II 

9.2 

.34 

3 

1.15 

III  and  older 

13.6 

1.12 

1 

1.28 

Total 

153+42  (277.) 

7.69+1  (137.) 

Total 

per  1000  feet 

37 

1.88 

Eb 

0 

3.3 

.01 

178 

2.55 

I 

6.8 

.13 

22 

2.95 

II  and  older 

8.1 

.21 

5 

1.00 

Total 

205+69  (347.) 

6.50+2  (317.) 

Total 

per  1000  feet 

50 

1.58 

Grand 

Total 

3 58+81  (237.) 

14.19+2  (14%) 

Grand 

Total  per  1000 

feet 

87 

3.46 

Grand 

Total  - yearlings  and  older 

90 

10.46 

Grand 

Total  - yearlings  and  older  per 

1000  feet 

22 

2.55 

Poorman 

Creek  - Circle  City 

Section, 

1972 

(Section  Length  1760 

feet) 

Ct  0 

3.8 

.02 

743 

16.32 

I 

6.0 

.08 

314 

24.39 

II 

7.7 

.18 

54 

9.75 

III  and  older 

9.6 

.35 

13 

4.52 

Total 

1124+123 

(117.) 

54.98+6  (117.) 

Total  per  1000  feet 

639 

31.24 

Total  - yearlings  and 

older 

381 

38.66 

Total  - yearlings  and 

older  per 

1000  feet 

216 

21.96 

A- 142 


APPKNDI X (J 


cont  i ttued 


Spec ies 


Age 

Class 


Average  Average 

Length  ( in)  Weight  (lbs) 


Number  Weight 

Estimate  Estimate  (lbs) 


Eb 


Total 
Total  per 


Blackfoot  River, 
( Section 

0 3.4 

1 6.5 
II  and  older  9.6 

1000  feet 


Poorman-Dalton  Section,  1971 
Length  5350  feet) 


02 

219 

11 

58 

36 

10 

287+122  (427.) 
54 


3.89 

6.42 

3.73 

14.04+6  (437.) 
2.62 


LL  0 3.1 

I 6.3 

II  8.0 

HI  11.8 


IV  and  older  14.2 

Total 

Total  per  1000  feet 
Grand  Total 

Grand  Total  per  1000  feet 

Grand  Total  - yearlings  and  older 

Grand  Total  - yearlings  and  older  per 


.02 

530 

8.01 

.10 

576 

58.96 

.21 

106 

21.91 

.65 

116 

75.13 

.07 

147 

157.40 

1475+408 

( 287.) 

321.41+70 

(227.) 

275 

60.08 

1762+426 

(247.) 

335.45+70 

(217.) 

329 

62.70 

1013 

323.55 

feet 

189 

60.47 

Blackfoot  River,  Poorman-Dalton  Section,  1972 
(Section  Length  5700  feet) 


ct 

0 

I 

II  and  older 

4.3 

8.8 

11.3 

Total 

Total 

per 

1000  feet 

Eb 

0 

I 

II  and  older 

Present, 

6.5 

9.7 

but 

Total 

Total 

per 

1000  feet 

LL 

0 

I 

II 

III  and  older 

Present, 

5.7 

10.0 

14.1 

but 

.03 

74 

2.32 

.25 

9 

2.18 

.56 

5 

2.89 

88+24  (277.) 

7.39+2 

15 

1.30 

recoveries 

insufficient  for 

estimate 

.10 

93 

9.69 

.36 

15 

5.50 

108+27  (257.) 

15.19+4 

19 

2.66 

recoveries 

insufficient  for 

estimate 

.07 

434 

32.54 

.38 

84 

32.05 

1.14 

198 

224.93 

(277.) 


( 267.) 


Tota  1 

Total  per  1000  feet 


716+111  (167.) 
126 


289.52+45  (167.) 
50.79 


Grand  Total 

Grand  Total  per  1000  feet 

Grand  Total  - yearlings  and  older 

Grand  Total  - yearlings  and  older  per  1000  feet 


912+117  (137.) 
160 
838 
147 


312.10+45  (147.) 

54.75“ 

309.78 
54.  35 


Age 

Average 

Average 

Number 

Weight 

Spec ies 

(■lass 

Length  ( in ) 

Weight  (lbs) 

Estimate 

Est imate  ( lbs ) 

Blackfoot  River 

, Canyon  Section, 

1971 

(Section  Length  10725  feet) 

LL 

0 

Present, 

but  recoveries  insufficient  for  estimate 

I 

4.2 

.04 

193 

6.88 

II 

7.3 

.16 

116 

18.08 

III  and 

older  14.6 

1.19 

277 

329.49 

Total  - 

yearlings 

and  older 

586+139  (247.) 

354.45+84  (247.) 

Total  - 

yearlings 

and  older  per  1000 

feet 

55 

33.05 

APPENDIX  V 


u.  s. 


sT  tf 


S2Z 

% ,<p 


REPLY  TO 
ATTN  OP: 


ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  X Concentration  of  Metals  in 

Samples  of  Fish  from  Blackfoot 
1200  sixth  avenue  River  drainage 

SEATTLE,  WASHINGTON  98101 


li.  S.  Environmental  Protection  Agency 
Region  X Laboratory 
153U5  N.  E.  36th  Street 
Redmond,  Washington  98052 


November  2,  1973 


Mr.  Liter  E.  Spence,  Jr., 

Environmental  Planning  Ecologist 
Department  of  Fish  and  Game 
State  of  Montana 
Box  27 

Ovanda,  Montana  59851* 

Dear  Mr.  Spence: 

In  the  attached  table  are  results  for  metal  determinations 
on  fish  tissue  sent  to  us  about  the  middle  of  August. 

Please  note  that  the  last  three  digits  in  the  laboratory 
number  correspond  to  your  sample  number.  Since  the  size  of  the 
fish  was  relatively  small  and  upon  thawing  the  tissue  tended  to 
be  in  a disintegrated  state,  it  was  not  possible  to  determine 
metals  in  the  various  organs. 

It  is  hoped  that  this  information  will  assist  you  in  your 
study . 

Very  truly  yours , 

Arnold  R.  Gahler 
Supervisory  Chemist 

arg  / Jp 

Attachment 

cc:  F.  Nelson 

G . O'Neal 


Concentrations  expressed  in  micro grams  per  gram,  wet  weight. 
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APPENDIX  V continued 


ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  X 

1200  SIXTH  AVENUE 
SEATTLE,  WASHINGTON  98101 

U.S.  En vo ronmenta 1 Protection  Agency 
Region  X Laboratory 

15345  N.E.  36th  Street 
Redmond,  Washington  98052 

January  28,  1974 


Mr.  Liter  E.  Spencer,  Jr. 

Planning  Ecologist 
Department  of  Fish  and  Game 
State  of  Montana 
Ovando,  Montana  59854 

Dear  Mr.  Spence, 

In  reply  to  your  letter  concerning  the  iron  values  on  fish 
tissue  samples,  no  iron  values  were  obtained  by  the  laboratory. 

When  the  samples  were  being  digested  prior  to  analysis  by  atomic 
absorption,  the  chemist  unfortunately  placed  some  acid  not  specially 
purified  for  iron  in  the  digestion  mixture  so  that  the  iron  values  would 
not  have  been  reliable. 

We  apologize  that  this  occurred,  but  the  other  values  should  be  reliable. 


Very  truly  yours, 


Arnold  R.  Gahler 
Supervisory  Chemist 


AG : j n 


x<4woai/iv> 


ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  X 

1200  SIXTH  AVENUE 
SEATTLE,  WASHINGTON  98101 

Region  X Laboratory 
1555  Alaskan  Way  South 
Seattle,  Washington  98134 
May  15,  1975 

Liter  E.  Spence 
Habitat  Evaluation  Leader 
State  of  Montana 
Department  of  Fish  & Game 
Helena,  Montana  59601 

Dear  Mr.  Spence: 

In  response  to  your  letter  of  May  6,  1975  we  reviewed  the  bench 
data  sheets.  Each  fish  sample  was  homogenized  thoroughly  in  a Waring 
blender  and  then  dried  in  an  oven  at  60°C.  After  the  samples  were 
dried,  they  were  mixed  thoroughly  again.  A 5.00  gram  portion  of  dried 
fish  was  digested  with  concentrated  nitric  and  hydrochloric  acids  until 
all  organic  matter  was  digested.  This  solution  was  then  diluted  to  a 
known  volume  with  deionized  water  and  analyzed  directly  with  an  Atomic 
Absorption  Spectrophotometer  for  cadmium,  copper,  lead,  nickel,  and 
zinc  (EPA).  Half  of  this  solution,  which  represented  2.50  grams  of 
dried  fish,  was  redigested  with  concentrated  sulfuric  acid  to  remove 
all  nitric  acid  and  was  analyzed  for  arsenic  by  the  Gutzeit  method 
(Standard  Methods.)  A 1.00  gram  portion  of  the  dried  fish  was  digested 
and  analyzed  for  mercury  by  the  cold-flame  technique  (EPA). 

The  following  table  summarizes  both  wet-weight  and  dry-weight 
results  for  all  parameters  requested: 


u.  s. 


REPLY  TO 
ATTN  OF: 


The  following  references  were  used: 

(EPA)  Methods  for  Chemical  Analysis  of  Water  and  Wastes,  1971 

(Standard  Methods)  Standard  Methods  for  the  Examination  of  Water 
and  Wastewater,  13th  Edition,  1971. 

If  we  can  be  of  further  assistance,  please  let  us  know. 

Sincerely, 

It  f \ { )J  co  ,-i ir 

Robert  H.  Rieck 
Chemi st 


cc:  Mr.  Arnold  Gahler 

Mr.  Francis  Nelson 


Si/l-v 


APPENDIX  V continued 


Mercury  Nickel  Zinc  Arsenic^  Cadmium  Copper 


Lab 

Number 

Wet 

Wt  Basis 

Dry 

Wt  Basis 

Wet 

Wt  Basis 

Dry 

Wt  Basis 

Wet 

Wt  Basis 

Dry 

Wt  Basis 

Wet 

Wt  Basis 

Dry 

Wt  Basis 

Wet 

Wt  Basis* 

Dry 

Wt  Basis* 

Wet 

Wt  Basis 

Dry 

Wt  Basis 

Wet 

Wt  Basis 

Dry 

Wt  Basis 

33001 

4 

16 

.23 

.89 

4.8 

19.4 

17 

68 

.13 

.51 

.24 

.99 

3.61 

14.62 

33002 

2 

9 

.06 

.23 

3.5 

14.0 

12 

49 

.16 

.64 

.30 

1.20 

1.88 

7.60 

33003 

i 

3 

.03 

.11 

1.3 

5.2 

6 

26 

.23 

.95 

.15 

.60 

1.67 

6.75 

33004 

i 

3 

.02 

.09 

1.6 

6.4 

15 

62 

.14 

.56 

.10 

.40 

1.38 

5.60 

33005 

3 

n 

.04 

.16 

3.8 

15.3 

28 

112 

.62 

2.51 

.24 

.98 

6.59 

26.67 

33006 

2 

9 

.03 

.12 

5.4 

22.0 

26 

104 

.15 

.60 

.25 

1.00 

1.58 

6.40 

33007 

< 1 

2 

.02 

.09 

1.8 

7.1 

7 

29 

.08 

.35 

.10 

.39 

1.36 

5.49 

33008 

i 

3 

.02 

.07 

.9 

3.5 

9 

36 

.18 

.71 

.10 

.39 

.78 

3.14 

33009 

2 

6 

.04 

.14 

1.6 

6.3 

21 

83 

.14 

.56 

.15 

.60 

1.27 

5.16 

33010 

2 

8 

.03 

.12 

3.6 

14.4 

22 

90 

.15 

.60 

.20 

.80 

1.68 

6.80 

33011 

2 

6 

.04 

.14 

1.7 

6.8 

14 

57 

.14 

.56 

.15 

.60 

1.98 

8.00 

33012 

2 

6 

.04 

.15 

1.0 

4.0 

22 

90 

.11 

.44 

.15 

.60 

1.48 

5.99 

33013 

2 

9 

.02 

.07 

3.8 

15.2 

26 

104 

.19 

.76 

.30 

1.20 

2.77 

11.20 

33014 

i 

3 

.02 

.09 

.8 

3.2 

7 

30 

.25 

.99 

.15 

.60 

.78 

3.16 

33015 

1 

3 

.03 

.12 

1.5 

6.0 

7 

28 

.16 

.64 

.10 

.40 

.79 

3.20 

33016 

1 

3 

.02 

.08 

1.3 

5.2 

6 

26 

.40 

1.60 

.10 

.40 

.59 

2.40 

33017 

< 1 

2 

.03 

.12 

.8 

3.2 

7 

28 

.25 

1.00 

.10 

.40 

.79 

3.19 

33018 

i 

3 

.02 

.08 

.6 

2.4 

6 

23 

.14 

.56 

.10 

.40 

.49 

2.00 

33019 

< 1 

2 

.02 

.08 

.7 

2.8 

6 

26 

.13 

.51 

.10 

.40 

.69 

2.80 

33020 

i 

3 

.01 

.05 

1.3 

5.2 

8 

33 

.58 

2.31 

.10 

.40 

.89 

3.59 

33021 

i 

3 

.02 

.09 

2.5 

10.0 

7 

30 

■ii 

.44 

.10 

.40 

1.28 

5.20 

33022 

i 

3 

.03 

.12 

3.0 

12.0 

5 

22 

.02 

.08 

.10 

.40 

.79 

3.20 

33023 

< i 

2 

.02 

.09 

.9 

3.6 

8 

32 

.16 

.64 

.10 

.40 

1.09 

4.40 

33024 

< i 

3 

.03 

.10 

2.6 

10.4 

6 

24 

.15 

.60 

.10 

.40 

1.98 

8.00 

33025 

i 

3 

.02 

.10 

.6 

2.4 

13 

54 

.09 

.35 

.15 

.60 

.89 

3.59 

* Results  are  expressed  as  micrograms  per  gram. 


APPEND  IX  W 


Year 

1971 


Location  of  FUk  Observed  From  Aircraft,  1971-1974 


Flight 

Date 

Number  Observed  . 

and  Classification^- 

1-13 

4 Cc 

30  BCc 

14 

20  BCc 

136  BCc 

2 B 

2-9 

1 C 

2 B,  19  C,  8 c 

1 B 

34  B,  134  0,  27  c 

2 C,  2 c 

3-2 

24 

9 

117 

25 

12  B 

6 

1 B 

4-2 

33 

8 

4-8 

5 

12 

4 

9 

35 

6 

8 

2 

4-13  9 

4 
6 
13 
2 


Drainage 


Location 

TN  RW  Sj  Sec. 


Pass  Creek 
Alice  Creek 
Green  Creek 
Green  Creek 

Bedrock  Creek 
Hardgrove  Creek 

Tom’s  Gulch 

M.  Fk  Dearborn 
Telephone  Gulch 
Bedrock  Creek 
Bedrock  Creek 
Tom's  Gulch 
Telephone  Gulch 
Green  Creek 
Bedrock  Creek 
Green  Creek 
Bedrock  Creek 
Landers  Fork 
Landers  Fork 
Alice  Creek 

N.  Fk  Green  Creek 
Tom's  Gulch 
Green  Creek 
Alice  Creek 
Green  Creek 
Green  Creek 
Bedrock  Creek 
Bedrock  Creek 
Bedrock  Creek 
Telephone  Gulch 
Tom's  Gulch 

N.  Fk  Green  Creek 
N.  Fk  Green  Creek 
N.  Fk  Green  Creek 


15  6 8 

16  7 13 

16  7 13 

16  6 7,18 

16  6 3 

17  6 34,35 

16  7 6 

16  6 30 

16  7 24 

16  6 5 

16  6 3 

15  7 6 

16  7 23  NE 

16  7 13 

16  6 3 

16  6 4 

16  6 5 

15  7 6 

15  7 6 

16  7 13 

16  6 7 

15  7 5 

16  7 13 

16  7 14  NE 

16  6 16  NE 

16  6 9 NE 

17  6 31  SE 

17  6 30  SW 

17  6 30  SE 

16  7 23  NE 

15  7 5 SE 

16  6 12  SE 

16  6 7 NE 

16  6 6 SE 


Bull  C - Cow  c = calf 


no  symbol  by  number  = unclassified 


<g'  = newborn  calf 


Flight  Number  Observed  » 

Year  Date  and  Classification^ 

1971  4-13  cont.  6 

11 

8 

3 
1 

11 

8 

36 

14 

95 

5-12  1 

4 
2 

13 
1 

3 

4 
1 
2 
2 

14 
2 

17 

9 

10 

2 

1 

2 

8 

1 

2 

17 

3 

3 

5-24  59 

1 
3 
2 

16 

1 

6 


Location 

Drainage  TN  RW  Si  See. 


Bedrock  Creek 

16 

6 

5 

SW 

Bedrock  Creek 

17 

6 

31 

NW 

Bedrock  Creek 

17 

6 

32 

NW 

Bedrock  Creek 

17 

6 

32 

center 

Little  Skunk  Creek 

17 

6 

30 

NW 

Little  Skunk  Creek 

17 

6 

19 

NW 

Little  Skunk  Creek 

17 

6 

20 

SE 

Green  Creek 

16 

6 

16 

SW 

M.  Fk.  Dearborn 

16 

6 

15 

NW 

M.  Fk.  Dearborn 

16 

6 

15 

NE 

Tom's  Gulch 

15 

7 

6 

SW 

Blackfoot 

15 

7 

31 

SE 

Hardscrabble  Creek 

15 

7 

8 

SE 

Hardscrabble  Creek 

15 

7 

17 

NE 

Bartlett  Creek 

15 

7 

2 

NW 

Tom's  Gulch 

16 

7 

32 

SW 

Alice  Creek 

16 

7 

27 

NW 

Alice  Creek 

16 

7 

10 

SW 

Alice  Creek 

16 

7 

13 

NW 

M.  Fk.  Dearborn 

16 

6 

29 

SE 

M.  Fk.  Dearborn 

16 

6 

15 

SW 

M.  Fk.  Dearborn 

16 

6 

15 

SE 

M.  Fk.  Dearborn 

16 

6 

10 

SW 

M.  Fk.  Dearborn 

16 

6 

10 

SE 

Green  Creek 

16 

6 

17 

SW 

Green  Creek 

16 

6 

17 

NE 

Green  Creek 

16 

6 

8 

SE 

Green  Creek 

16 

6 

6 

SW 

Green  Creek 

16 

7 

12 

SW 

Green  Creek 

16 

7 

1 

NW 

E.  Fk.  Falls  Creek 

17 

7 

36 

NE 

Big  Skunk  Creek 

17 

6 

18 

NW 

Big  Skunk  Creek 

17 

6 

18 

SE 

Big  Skunk  Creek 

17 

6 

7 

SE 

Hardscrabble  Creek 

15 

7 

8, 

17,  20 

Landers  Fork 

15 

7 

18 

SW 

Landers  Fork 

15 

7 

7 

SW 

Landers  Fork 

15 

8 

12 

SE 

Landers  Fork 

15 

8 

12 

SE 

Landers  Fork 

15 

8 

1 

SW 

Landers  Fork 

15 

7 

31 

NW 

m-v 


APPEND D(  w continued 


Year 

1971 


1972 


Flight 

Date 


5-24  cont. 


5- 25 

6- 6 


6-15 


7-1 


4-19 


5-24 


Number  Observed  , 
and  Classification^' 


2 

3 
8 
2 
5 
1 

9 

2 C,  1© 

1 

5 

4 
1 
1 

12,  i e 

6 
1 
1 
4 
1 

7 C,  3 © 

2 

4 B,  4 C,  2 © 
1 
2 
1 

46 

10 

53 

54 
37 
37 
15 

2 

7 

2 

3 
7 

23 

1 

3 

4 
1 
1 
1 
1 


Drainage 


Tom's  Gulch 
Tom's  Gulch 
Hogum  Creek 
Black  Diamond  Creek 
Landers  Fork 
Hardscrabble  Creek 
Hardscrabble  Creek 
Alice  Creek 
Alice  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 
Landers  Fork 
Landers  Fork 
Landers  Fork 
Landers  Fork 
Landers  Fork 
Tom's  Gulch 
Landers  Fork 
Hardscrabble  Creek 
Landers  Fork 
Hardscrabble  Creek 
Landers  Fork 
Landers  Fork 

Bedrock  Creek 
M.  Fk.  Dearborn 
Green  Creek 
Green  Creek 
Hardgrove  Creek 
Big  Skunk  Creek 
Big  Skunk  Creek 
Tom's  Gulch 
Landers  Fork 
Hardscrabble  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 
Alice  Creek 
Alice  Creek 
Alice  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 


Location 


TN 

KW 

£ 

4 Sec. 

15 

7 

6 

NW 

15 

7 

6 

center 

14 

7 

16 

or  22 

14 

7 

10 

or  11 

16 

9 

U 

NE 

15 

7 

20 

sw 

15 

7 

30 

center 

15 

7 

21 

NW 

15 

7 

22 

NW 

15 

7 

17 

NW 

15 

7 

8 

SW 

15 

7 

8 

SW 

15 

7 

17 

NW 

15 

7 

18 

NE 

15 

7 

18 

NW 

15 

7 

18 

center  i 

15 

7 

7 

center  1 

15 

7 

7 

NE 

15 

7 

6 

SW 

15 

7 

18 

NW 

15 

7 

16 

SW 

15 

7 

31 

15 

7 

17 

NW 

15 

8 

36 

NE 

15 

7 

7 

SW 

16 

6 

3 

NE 

16 

6 

2 

NW 

16 

6 

10 

NE 

16 

6 

11 

NW 

17 

6 

35 

SW 

17 

6 

7 

17 

6 

17 

15 

7 

6 

15 

9 

14 

NE 

15 

7 

8 

NW 

15 

7 

17 

NW 

15 

7 

17 

NE 

15 

7 

17 

SW 

15 

7 

17 

SE 

15 

7 

20 

NW 

15 

7 

16 

center 

15 

7 

16 

SW 

15 

7 

22 

NW 

15 

7 

19 

NE 

15 

7 

19 

SW 

Year 


1972 


Flight 

Date 


5-24  cont, 


6-3 


6-7 


6-20 


Number  Observed  , 

and  Classification^-' 

Drainage 

TN 

Location 
KW  S 

i Sec. 

21 

Landers  Fork 

15 

7 

18 

NE 

12 

Landers  Fork 

15 

7 

6 

SW 

5 

Tom'  s Gulch 

15 

7 

6 

NE 

1 

Landers  Fork 

15 

8 

1 

NE 

6 

Blackfoot 

15 

7 

30 

SE 

1 

Landers  Fork 

15 

7 

30 

SW 

6 

Blackfoot 

15 

7 

31 

NE 

1 

Blackfoot 

15 

7 

31 

SE 

2 

Alice  Creek 

16 

7 

28 

center 

10 

Telephone  Gulch 

16 

7 

23 

SW 

4 

Alice  Creek 

16 

7 

14 

NE 

4 

Green  Creek 

16 

7 

12 

SE 

3 

N.  Fk.  Green  Creek 

16 

6 

7 

NE 

8 

Big  Skunk  Creek 

17 

6 

7 

SW 

7 

Landers  Fork 

15 

7 

30 

SE 

5 

Landers  Fork 

15 

7 

30 

NE 

7 

Landers  Fork 

15 

7 

30 

NE 

1 

Hardscrabble  Creek 

15 

7 

19 

NW 

4 0,  l © 

Landers  Fork 

15 

7 

18 

NE 

7 C,  2 © 

Hardscrabble  Creek 

15 

7 

17 

NE 

2 

Landers  Fork 

15 

7 

18 

SW 

3 

Landers  Fork 

15 

7 

18 

NW 

9 

Landers  Fork 

15 

7 

7 

SW 

2 

Landers  Fork 

15 

8 

1 

SE 

1 

Landers  Fork 

15 

7 

1 

NW 

1 

Hardscrabble  Creek 

15 

7 

16 

NW 

1 

Landers  Fork 

16 

9 

11 

SE 

8 

Alice  Creek 

16 

7 

14 

NE 

10  C,  3 © 

Hardscrabble  Creek 

15 

7 

8 

SE 

1 

Tom's  Gulch 

15 

7 

5 

SW 

4 

Tom's  Gulch 

15 

7 

7 

NE 

9 0,  16 

Landers  Fork 

15 

7 

7 

SW 

5 

Landers  Fork 

15 

7 

7 

SE 

4 C,  4 € 

Landers  Fork 

15 

7 

18 

NW 

1 

Landers  Fork 

15 

8 

1 

SE 

5 

Landers  Fork 

15 

8 

1 

SW 

4 

Alice  Creek 

16 

7 

12 

SW 

6 

Green  Creek 

16 

7 

13,  18 

center  section 
line 

1 

Alice  Creek 

15 

7 

16 

SE 

1 

Hardscrabble  Creek 

15 

7 

17 

SW 

10  C,  4 

Landers  Fork 

15 

7 

18 

NE 

1 

Landers  Fork 

15 

7 

7 

center 

A- 148 


APPENDIX  W continued 


Flight 

Year  Date 


Number  Observed  . 
and  Classification^-' 


Drainage 


Location 

TN  KW  S ± Seo. 


1972  6-20  cont.  1 


1973  3-7 

3- 19 

4- 3 

4- 19 

5- 31 


2 C,  1 & 
1 

+100 

6 

3 

15 

±40 


3 

37 

58 

1 

13 

7 

15 

116 

20 

5 

7 

136 

1 

5 

2 

3 
5 
1 
1 
2 
1 

4 

3 
1 

4 
1 
2 


Landers  Fork 
Alice  Creek 
Alice  Creek 

Alice  Creek 

Alice  Creek 
Alice  Creek 
Willow  Creek 

Alice  Creek 


Alice  Creek 
Big  Skunk  Creek 
Blackfoot 
Alice  Creek 
Telephone  Gulch 
Bedrock  Creek 
Green  Creek 
Green  Creek 
Alice  .Creek 
Green  Creek 
Bedrock  Creek 
Bedrock  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 
Landers  Fork 
Landers  Fork 
Alice  Creek 
Alice  Creek 
Hardscrabble  Creek 
Hardscrabble  Creek 
Landers  Fork 
Hardscrabble  Creek 
Landers  Fork 
Hardscrabble  Creek 
Landers  Fork 
Landers  Fork 


15 

7 

7 

NW 

16 

7 

15 

SW 

16 

7 

10 

SW 

16 

7 

15 

SE 

16 

7 

22 

NE 

16 

7 

14 

NW 

16 

7 

22 

SW 

13 

9 

2 

NW 

16 

7 

15 

SE 

16 

7 

22 

NE 

16 

7 

22 

SW 

17 

6 

7 

SW 

14 

8 

16, 

17 

16 

7 

11 

SW 

16 

7 

23 

NE 

16 

6 

3 

NE 

16 

6 

4 

NE 

16 

6 

9, 

10 

16 

7 

22 

center 

16 

6 

4 

SW 

17 

6 

33 

SW 

16 

6 

3 

NE 

15 

7 

30 

e£ 

15 

7 

30 

Ei 

15 

7 

30 

SW 

15 

7 

30 

NE 

15 

7 

30 

SE 

15 

7 

22 

NW 

16 

7 

12 

SW 

15 

7 

20 

SW 

15 

7 

20 

SE 

15 

7 

18 

SW 

15 

7 

17 

NE 

15 

7 

18 

NE 

15 

7 

8 

SW 

15 

7 

7 

NW 

15 

7 

1 

SE 

Flight 
Year  Date 

19741/  4_30 


5-14 


6- 


1 


Number  Observed 
and  Classification 

2 

8 

1 

37 

3 

34 

5 

11 

14 

1 

9 

3 

10 

16 

sc,  a© 

5 
3 

6 
1 
1 
1 

11 

3 


Drainage 

Landers  Fork 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Landers  Fork 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Landers  Fork 
Blackfoot 
Blackfoot 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Hardscrabble  Cr. 
Landers  Fork 
Landers  Fork 


Location 

TN  RW  S 1/4  Sec 

15  7 7 SW 

15  7 17  NW 

15  7 20  NE 

15  8 1 SE 

15  7 17 

15  7 19 

15  7 29 

15  7 32 

15  7 32 

15  7 7 

15  7 18 

15  7 18 

15  7 18 

15  7 17 

15  7 17 

15  7 16 

15  7 28 

15  7 29 

15  7 29 

15  7 31  SW 

15  7 31  SW 

15  8 25  SW 

15  8 36  NE 


2/Data  for  1974  is  not  considered  as  complete  as  1971-1973  data,  since  ob- 
servations in  1974  were  made  from  a Cessna  180  instead  of  a Supercub.  However, 
the  observations  actually  shown  in  1974  are  accurate. 


APPENDIX  X_ 


Additional  elk  observed  with 
etry  flights.  Flights  which  were 
shown . 


radioed  elk  CH-2,  CH-6  and  CH-9  on  telem- 
not  completed  due  to  bad  weather  are  not 


Year 

1973 


Elk  CH-2 


Flight  Date  Radioed  Elk  Seen? 


Banded  on  4-26 


5-  3 

Yes 

5-11 

Yes 

5-14 

Yes 

5-17 

No 

5-19 

Yes 

5-21 

No 

5-24 

No 

5-29 

Yes 

6-  2 

Yes 

6-  6 

Yes 

6-  7 

Location  Not  Attempted 

6-11 

Yes 

6-20 

No 

6-22 

Yes 

6-27 

No 

7-  3 

No 

7-10 

No 

7-14 

No 

7-19 

No 

7-25 

No 

8-  1 

No 

8-  9 

No 

8-20 

NO 

8-27 

No 

9-  4 

No 

9-  7 

Yes 

9-28 

Yes 

10-  8 

No 

10-17 

No 

11-11 

No 

11-14 

No 

12-  5 

NO 

Number  of  Additional  Elk 
Seen  with  Radioed  Elkl' 


Not  Recorded 
13+ 

10 

6-10 

Several 

6 

6 

None 

1 

None 

4 C,  2 (s> 
1 


1 B,  2 C 
8 Cg>,  IB 
4 

8-10 

1C,  1 tc: 


4 


1/lncludes  animals  in 
have  been  seen. 


immediate  proximity  even  though  radioed  elk  may  not 


Year 

1974 


Elk  CH-2  continued 


Flight  Date  Radioed  Elk  Seen? 


Number  of  Additional  Elk 
Seen  with  Radioed  Elk-- — 


1-  3 

2-  7 

3-  9 

4-  4 
4-17 

4- 30 

5-  4 
5-  7 
5-14 

5- 28 

6-  1 
6-12 

6- 27 

7-  6 
7-15 
7-19 

7- 26 

8-  5 

8- 15 

9-  3 
9-14 

10-  4 

10- 29 

11- 14 

12- 12 
1-15 

1- 31 

2- 26 
3-28 


No 

Yes 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

Signal  Not  Located 

Signal  Not  Located 
Location  Not  Attempted 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 


30-40 

Not  Recorded 
20 

15-20 

51 

43 

6-8 

14 


20  Q0 

4-6+ 

None 

3 C,  3 £' 

15-20  q£> 

4 C,  1 (5- 


2G 

85 

14 

53 


1975 


A- 150 


Year 

1973 


APPENDIX  _X_  continued 


Elk  CH-6 


Number  of  Additional  Elk 

Flight  Date  Radioed  Elk  Seen?  Seen  with  Radioed  Elk 


5-  3 

Yes 

Not  Recorded 

5-11 

Yes 

4-5 

5-14 

Yes 

1 

5-17 

Yes 

2 

5-19 

No 

1 

5-21 

No 

3 

5-24 

Yes 

2 

5-29 

No 

2 

6-  2 

Yes 

8 

6-  6 

Yes 

None 

6-  7 

Location  Not  Attempted 

6-11 

Yes 

8 

6-20 

No 

5 C,  5g/ 

6-22 

Yes 

18  C,  8 (£' 

6-27 

Yes 

6 C,  7 g; 

7-  3 

Yes 

7 C,  2 © 

7-10 

Yes 

6 C,  4 & 

7-14 

Yes 

6 C,  3 <£ 

7-19 

Yes 

None 

7-25 

Yes 

9-10 

8-  1 

Yes 

8 C.  6(c) 

8-  9 

No 

8-20 

No 

8-27 

Yes 

1 (c*  1 B 

9-  4 

No 

9-  7 

Yes 

5 qg'- 

9-28 

No 

2 B,  1 C 

10-  8 

Yes 

1 B,  3-4  Qc1 

10-17 

Yes 

i e 

11-11 

No 

11-14 

No 

12-  5 

Yes 

8-10 

1-  3 

No 

30-40 

2-  7 

Yes 

Not  Recorded 

3-  9 

Yes 

20 

4-  4 

No 

6 

4-17 

Yes 

34 

4-30 

Yes 

30 

1974 


Elk  CH-6  continued 


Year 

1974 


1975 


Year 

1973 


Flight  Date  Radioed  Elk  Seen? 


Number  of  Additional  Elk 
Seen  with  Radioed  Elk 


5-  4 
5-  7 
5-14 

5- 28 

6-  1 
6-12 

6- 27 

7-  6 
7-15 
7-19 

7- 26 

8-  5 

8- 15 

9-  3 

9- 14 
10-  4 

10- 29 

11- 14 

12- 12 
1-15 

1- 31 

2- 26 
3-28 


No 

No 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

Too  Windy 
Signal  not  located 
Signal  not  located 
Yes 
Yes 

Signal  not  located 
Yes 
Yes 


2 

10 

1 

4 

Several-Numbers  Not  Recorded 
1 

3 C, 

1 C 
None 

None 

1 


2 c,  1 Q 

3 C,  2 B 

53 

52 


Flight  Date 


Elk  CH-9 


Radioed  Elk  Seen? 


v 


•v* 


Number  of  Additional  Elk 
Seen  with  Radioed  Elk 


Banded  on  4-23 


5-  3 

No 

5-11 

Yes 

1 

5-14 

Yes 

2 

5-17 

Yes 

4 

5-19 

Yes 

2 

5-21 

NO 

1 

5-24 

No 

1 

5-29 

Yes 

1 

6-  2 

Yes 

3 

6-  6 

No 

6-  7 

Lost  Radio 

Signal  - Animal  Killed 

by  Hunter, 

October  17  or  18,  1973. 

LEWIS  / 


\ CLARK 


. FOREST 


STANDARD 


Appendix  Y 

Movements  of  radioed  elk  CH-2  from  April  26,  1973  to  January  3,  1974. 
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Appendix  Y (continued) 

Movements  of  radioed  elk  CH-2  from  January  3,  1974  to  March  28,  1975. 


■national" 


Lewis 


\ CLARK 


' 777/V 


FOREST 


FOREST' 


pSTaLiW^-' 


-SIANP.ARP 


Appendix  Y (continued) 

Movements  of  radioed  elk  CH-6  from  April  23,  1973  to  January  3,  1974. 
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Appendix  Y (continued) 

Movements  of  radioed  elk  CH-6  from  January  3,  1974  to  March  28,  1975. 
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